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This research study investigated the effectiveness of a warming up to fluency intervention 
on the student reading outcomes of words per minute, errors, prosody, and overall reading level 
as measured by AIMSweb, the Multidimensional Fluency Rubric, and the Developmental 
Reading Assessment 2 (DRA2). A total of 34 second-grade students participated: 17 in the 
intervention group and 16 in the comparison group. The students were one-to-one matched based 
on DRA2 reading scores. Students in the intervention group received the intervention Monday 
through Friday for 18 weeks. 
 A repeated measures ANOVA was completed on all of the above outcomes with no 
significant group differences. Exploratory analyses of gender across time on all outcomes did 
produce significant differences for males in the opposite direction. Exploratory analyses using 
age as a covariate did not produce significant findings on any of the four outcomes. Implications 
include meaningful fluency intervention and progress monitoring. Recommendations include 
parental and involvement school team involvement, implementation of the intervention with 
integrity, and warming up of students prior to the AIMSweb assessment.  
  
 
 NORTHERN ILLINOIS UNIVERSITY 




THE EFFECT OF A WARMING UP TO FLUENCY INTERVENTION  
 





JACQUELINE J. CLEVEN 




A DISSERTATION SUBMITTED TO THE GRADUATE SCHOOL 
 
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 
 
FOR THE DEGREE 
  
DOCTOR OF EDUCATION 
 
 







Doctoral Co-Directors:  
Elizabeth Wilkins and Thomas Smith 
 ACKNOWLEDGEMENTS 
I would like to thank my dissertation committee. To Dr. Elizabeth Wilkins, you steered 
me through this process from my very first class on mentoring right to the end. You will always 
be my mentor. To Dr. Thomas Smith, I am so grateful for your statistics expertise, guiding me 
through rough waters as I reported my results and always answering my endless list of questions. 
To Dr. Laurie Elish-Piper, your reading expertise is remarkable and you have always taken time 
for me at a moment’s notice. To Gail Jacky, I am eternally thankful for the countless hours spent 
helping me with all things writing and rhetoric as well as emotional. I will never forget you and 
all you do for your students. To Dr. Barber, thank you for demystifying running of the analyses. 
All of you are the reason why I am so proud to call Northern Illinois University my home. To 
Amy Misner, Deb Rich, Tracy Minnihan, Heidi Gerdes, and Lindy Giese, thanks for believing in 
the intervention. To my fellow doctoral candidate Julia Cloat, thanks for long walks at 5:00 A.M 
to sort things out.  To my dear friend and colleague Sally Bruns, your laughter and fun loving 
nature made it easy for me to take a break and simply let “it” simmer. I will never forget your 
encouragement and power to make me giggle whenever I thought the road was getting a little 
tough.  
To my husband Jim, I love you more than anything, and your practical perspective has 
always pulled me through whenever my worry became more than I could handle. To my two 
boys – Andrew and Dylan, may you always be determined to finish what you start no matter how 
iii 
 
difficult the challenge. To my mother Lynette, thank you for helping me overcome all obstacles. 
You were a hard-working single mom taking care of your two young children and many years  
later you helped me take care of my two children as a single mom. I learned about determination  
to make it in life from you. Last, to my late Grandmother Dorothy – because of you I became a 
reader for the first time in the fourth grade. Who knew fluency would mean so much to me so 
many years later in my life. 
  
DEDICATION 
This dissertation is dedicated to my husband Jim:  
the love of my life and biggest supporter of all things possible during this journey.  
Your encouragement has opened many doors and pushed me toward my goals. I will always 
aspire to teach the joy of reading to children and thank you for helping me get there.  
You are an amazing coach!!! 
  
TABLE OF CONTENTS 
                Page 
 
LIST OF TABLES .......................................................................................................................... x 
LIST OF FIGURES ..................................................................................................................... xiii 
LIST OF APPENDICES .............................................................................................................. xiv 
Chapter 
 
1. INTRODUCTION TO THE STUDY ......................................................................................... 1 
 Introduction ............................................................................................................................. 1 
 Theoretical Framework ........................................................................................................... 3 
 Problem and Purpose ............................................................................................................... 5 
 Research Questions ................................................................................................................. 8 
 Significance of the Study ........................................................................................................ 8 
 Delimitations ........................................................................................................................... 9 
 Assumptions .......................................................................................................................... 10 
 Definitions ............................................................................................................................. 10 
 Organization of the Study ...................................................................................................... 13 
2. REVIEW OF LITERATURE ................................................................................................... 14 
 Introduction ........................................................................................................................... 14 
 Fluency .................................................................................................................................. 15 
 Decoding Accuracy and Rate ............................................................................................ 17 
 Repeated Readings ...................................................................................................... 18 
vi 
 
Chapter                Page 
 
 Rapid Automatized Naming ....................................................................................... 24 
 Prosody ............................................................................................................................. 26 
 Oral Reading Fluency Assessment ................................................................................... 30 
 Stamina and Endurance..................................................................................................... 36 
 Conclusion ........................................................................................................................ 38 
3. METHODOLOGY ................................................................................................................... 40 
 Research Design .................................................................................................................... 40 
 Intervention ........................................................................................................................... 42 
 Classroom Protocols ......................................................................................................... 42 
 Daily 5 Framework ..................................................................................................... 42 
 Leveled Texts .............................................................................................................. 43 
 Matching Texts to Readers ......................................................................................... 46 
 Book Choices .............................................................................................................. 47 
 Variables ................................................................................................................................ 49 
 Population .............................................................................................................................. 50 
 Sample ................................................................................................................................... 50 
 Research Questions/Null Hypotheses ................................................................................... 52 
 Data Collection ...................................................................................................................... 53 
 Instrumentation ................................................................................................................. 54 
 AIMSweb .................................................................................................................... 55 
 Developmental Reading Assessment 2 (DRA2) ......................................................... 56 
 Multidimensional Fluency Rubric (MDFR) ............................................................... 57 
vii 
 
Chapter                Page 
 
  Benchmark Procedures ............................................................................................... 58 
 AIMSweb Fluency Benchmark Procedure ................................................................. 58 
 Developmental Reading Assessment (DRA2) ............................................................ 59 
 Multidimensional Fluency Rubric (MDFR) ............................................................... 61 
 The Delphi Process. ....................................................................................................... 62 
 Summary ........................................................................................................................... 63 
 Data Analysis ........................................................................................................................ 63 
 Power Considerations ....................................................................................................... 63 
 Analytical Strategies .............................................................................................................. 64 
 Repeated Measures ANOVA ............................................................................................ 65 
 Repeated Measures Factorial ANOVA ............................................................................. 65 
 Repeated Measures ANCOVA ......................................................................................... 66 
 Summary ........................................................................................................................... 66 
 Conclusion ............................................................................................................................. 67 
4. RESULTS ................................................................................................................................. 68 
 Introduction ........................................................................................................................... 68 
 Final Sample .......................................................................................................................... 68 
 Findings ................................................................................................................................. 69 
 Preliminary Analysis ......................................................................................................... 70 
 Research Question 1 ......................................................................................................... 74 




Chapter                Page 
 
 Exploratory Analysis: Repeated Measures Factorial ANOVA on Reading Rate     
 across All Three Time Periods with Gender as a Factor ............................................ 77 
 
 Exploratory Analysis: Repeated Measures ANCOVA on Reading Rate across All 
 Three Time Periods Controlling for Age in Months ................................................... 78 
 
 Research Question 2 ......................................................................................................... 80 
 Repeated Measures ANOVA on Accuracy................................................................. 81 
 Exploratory Analysis: Repeated Measures Factorial ANOVA on Accuracy across   
 All Three Time Periods with Gender as a Factor ....................................................... 83 
 
 Exploratory Analysis: Repeated Measures ANCOVA on Accuracy across All     
 Three Time Periods  .................................................................................................... 85 
 
 Research Question 3 ......................................................................................................... 86 
 Repeated Measures ANOVA on Prosody ................................................................... 87 
 Exploratory Analysis: Repeated Measures Factorial ANOVA on Prosody across     
 All Three Time Periods with Gender as a Factor ....................................................... 89 
 
 Exploratory Analysis: Repeated Measures ANCOVA on Prosody across All       
 Three Time Periods  .................................................................................................... 90 
 
 Research Question 4 ......................................................................................................... 92 
 Repeated Measures ANOVA on Reading Level across All Three Time Periods ....... 92 
 Exploratory Analysis: Repeated Measures Factorial ANOVA on Reading Level 
 across All Three Time Periods with Gender as a Factor ............................................ 94 
 
 Exploratory Analysis: Repeated Measures ANCOVA on Reading Level across All 
 Three Time Periods  .................................................................................................... 97 
 
 Summary ............................................................................................................................... 99 
5. DISCUSSION OF FINDINGS ............................................................................................... 101 




Chapter                Page 
 
 Discussion of Results .......................................................................................................... 102 
 Reading Rate ................................................................................................................... 102 
 Accuracy ......................................................................................................................... 107 
 Prosody ........................................................................................................................... 108 
 Reading Level ................................................................................................................. 111 
 Gender ............................................................................................................................. 112 
 Age in Months................................................................................................................. 114 
 Implications of the Study .................................................................................................... 117 
 Meaningful Fluency Intervention and Practice ............................................................... 117 
 Ongoing Progress Monitoring......................................................................................... 119 
 Theory to Practice ............................................................................................................... 120 
 Recommendations for Elementary Teachers ....................................................................... 121 
 Limitations ........................................................................................................................... 124 
 Recommendations for Further Research ............................................................................. 127 
 Conclusion ........................................................................................................................... 128 
REFERENCES ........................................................................................................................... 129 
APPENDICES ............................................................................................................................ 140 
 
  
LIST OF TABLES 
Table                 Page 
1.  Alignment of Research Questions with Data Collection Instruments .................................... 58 
2.  Demographic Information for Student Sample ....................................................................... 69 
3.  Raw Data for DRA2 Scores at Baseline, Time 1, and Time 2 for Students from Intervention 
(Group A) and Control (Group B) ............................................................................................ 70 
 
4.  Raw Data for Rate Increase at Baseline, Time 2, and Rate Growth for Students from 
Intervention (Group A) and Control (Group B) ...................................................................... 73 
 
5.  Summary Table for Repeated Measures Analysis of Variance for Within-Subjects Effects of 
Time on Reading Rate ............................................................................................................ 76 
 
6.  Summary Table for Repeated Measures Analysis of Variance for the Between-Subjects 
Effect of Intervention Group on Reading Rate ....................................................................... 76 
 
7.  Descriptive Statistics for Reading Rate by Intervention Group and Time Period .................. 76 
8.  Summary Table for Repeated Measures Factorial Analysis of Variance for the Within-
Subjects Effects of Time and on Reading Rate ...................................................................... 77 
 
9.  Summary Table for Repeated Measures Factorial Analysis of Variance for the 
 Between-Subjects Effects of Intervention Group and Gender on Reading Rate .................... 78 
10. Means and Standard Errors for Reading Rate by Intervention Group,Gender, and Time 
Period ..................................................................................................................................... 78 
 
11. Summary Table for Repeated Measures ANCOVA for the Within-Subjects Effects of Time 
on Reading Rate ...................................................................................................................... 79 
 
12. Summary Table for Repeated Measures ANCOVA for the Between-Subjects Effect of 
Intervention Group on Reading Rate ...................................................................................... 79 
 
13. Adjusted Means and Standard Errors for Reading Rate by Intervention Group and Time .... 80 
14. Summary Table for Repeated Measures Analysis of Variance for Within-Subjects Effects of 
Time on Accuracy ................................................................................................................... 82 
xi 
 
Table                 Page 
15. Summary Table for Repeated Measures Analysis of Variance for the Between-Subjects 
Effect of Intervention Group on Accuracy ............................................................................. 82 
 
16. Descriptive Statistics for Accuracy by Intervention Group and Time Period ........................ 82 
17. Summary Table for Repeated Measures Factorial Analysis of Variance for the Within-
Subjects Effects of Time on Accuracy .................................................................................... 84 
 
18. Summary Table for Repeated Measures Factorial Analysis of Variance for the Between-
Subjects Effects of Intervention Group and Gender on Accuracy .......................................... 84 
 
19. Means and Standard Errors for Accuracy by Intervention Group by Gender and Time    
Period ...................................................................................................................................... 84 
 
20. Summary Table for Repeated Measures ANCOVA for the Within-Subjects Effects of     
Time on Accuracy ................................................................................................................... 85 
 
21. Summary Table for Repeated Measures ANCOVA for the Between-Subjects Effect of   
Intervention Group on Accuracy ............................................................................................ 86 
 
22. Adjusted Means and Standard Errors for Accuracy by Intervention Group and Time .......... 86 
23. Summary Table for Repeated Measures Analysis of Variance for Within-Subjects        
Effects of Time on Prosody .................................................................................................... 88 
 
24. Summary Table for Repeated Measures Analysis of Variance for the Between-Subjects 
Effect of Intervention Group on Prosody................................................................................ 88 
 
25. Descriptive Statistics for Prosody by Intervention Group and Time Period .......................... 88 
26. Summary Table for Repeated Measures Factorial Analysis of Variance for the Within-
Subjects Effects of Time on Prosody ...................................................................................... 89 
 
27. Summary Table for Repeated Measures Factorial Analysis of Variance for the Between-
Subjects Effects of Intervention Group and Gender on Prosody ............................................ 90 
 
28. Means and Standard Errors for Prosody by Intervention Group, Gender, and by Time     
Period ...................................................................................................................................... 90 
 
29. Summary Table for Repeated Measures ANCOVA for the Within-Subjects Effects of Time 




Table                 Page 
30. Summary Table for Repeated Measures ANCOVA for the Between-Subjects Effect of   
Intervention Group on Prosody ............................................................................................... 91 
 
31. Adjusted Means and Standard Errors for Prosody by Time and Intervention Group ............. 91 
32. Summary Table for Repeated Measures Analysis of Variance for Within-Subjects Effects of 
Time on Reading Level ........................................................................................................... 93 
 
33. Summary Table for Repeated Measures Analysis of Variance for the Between-Subjects 
Effect of Intervention Group on Reading Level ..................................................................... 93 
 
34. Descriptive Statistics and Standard Errors for Reading Level by Intervention Group 
 and Time Periods .................................................................................................................... 94 
35. Summary Table for Repeated Measures Factorial Analysis of Variance for the Within-
Subjects Effects of Time and Reading Level on Gender ........................................................ 96 
 
36. Summary Table for Repeated Measures Factorial Analysis of Variance for the Between-
Subjects Effects of Intervention Group and Gender on Reading Level .................................. 97 
 
37. Means and Standard Errors for Reading Level by Intervention Group, Gender, and Time 
Period ...................................................................................................................................... 97 
 
38. Summary Table for Repeated Measures ANCOVA for the Within-Subjects Effects of     
Time on Reading Level ........................................................................................................... 98 
 
39. Summary Table for Repeated Measures ANCOVA for the Between-Subjects Effect of    
Intervention Group on Reading Level .................................................................................... 98 
 
40. Estimated Adjusted Means and Standard Errors for Reading Level by Intervention Group 
across All Three Time Periods and Within Each Time Period ............................................... 99 
 
41. Intervention Group AIMSweb Progress Monitoring Comparison Pre- and Post-Spring ..... 106 
42. Raw Data on Males for DRA2 .............................................................................................. 116 
43. Raw Data on Females for DRA2 .......................................................................................... 116 
  
LIST OF FIGURES 
Figure                 Page 
1  Warming up to fluency intervention ...................................................................................... 7 
2. Timeline for assessments. .................................................................................................... 54 
3. Male students. ...................................................................................................................... 95 
4. Female students. ................................................................................................................... 96 
  
LIST OF APPENDICES 
Appendix                Page 
A. DRA2 GUIDELINES FOR INTERVENTION, INSTRUCTIONAL, INDEPENDENT,    
AND ADVANCED .............................................................................................................. 140 
 
B. WARMING UP TO FLUENCY INTERVENTION ............................................................. 142 
C. STUDENT INTEREST LEVEL SURVEY ........................................................................... 152 
D. BOOK LOG ........................................................................................................................... 154 
E. INFORMED CONSENT ........................................................................................................ 156 
F. INFORMED ASSENT ........................................................................................................... 159 
G. PERMISSION FROM THE SUPERINTENDENT ............................................................... 161 
H. INSTITUTIONAL REVIEW BOARD APPLICATION ...................................................... 164 
I. PERMISSION FROM PEARSON .......................................................................................... 166 
J. PERMISSION FOR MDRF FROM TIMOTHY RASINSKI ................................................. 171 
K. MULTIDIMENSIONAL FLUENCY RUBRIC (MDFR) ..................................................... 174 
L. AIMSWEB SCORING GUIDE/NORM COMPARISON ..................................................... 176 
M. DRA2 TEACHER OBSERVATION GUIDE (LEVEL 12) ................................................. 189 
N. STEPS FOR DRA2 LEVELS ................................................................................................ 196 
O. PARENT NIGHTLY BOOK BAG SIGNOFF ...................................................................... 206 
P. WEEKEND FLUENCY BOOK BAG ................................................................................... 208 
Q. AIMSWEB GRAPH OF STUDENT WORDS PER MINUTE............................................. 210 






INTRODUCTION TO THE STUDY 
Introduction 
The fastest way to evoke an instant adverse reaction from a group of teachers in an 
elementary building is to mention two words: fluency assessment. Reading fluency has historical 
significance as a topic and there are many questions about “what constitutes fluency, its role in 
the reading process, and how its assessment and instruction fit into the literacy curriculum” 
(Kuhn, Schwanenflugel, & Meisinger 2010, p. 230).   
Key fluency components provide a gateway to reading with understanding; accuracy of 
word decoding refers to reading words using a sight word bank or reading words with the aid of 
known phonics skills. Automaticity is the rate or number of words an individual can read in one 
minute and is commonly referred to as words per minute (WPM). Prosody is the phrasing, 
intonation, and overall expression of the reader (Hicks, 2009); however, prosody is often 
overlooked as an important characteristic of good reading fluency (Rasinski, 2006). Because 
comprehension is the ultimate goal of reading, “it seems likely that instruction designed to 
develop learners’ fluency [automaticity and prosody] will lead to their improvements in 
comprehension as well” (Kuhn, 2004, p. 339).   
The six stages of reading development identified by Chall (1983) include pre-reading, 
initial reading, confirmation and fluency, reading for learning, multiple viewpoints, and 
construction and reconstruction. Reading fluency, identified as stage two, is one of the earliest 
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stages of reading accomplishment in which students develop the fluency sub skills of rate, 
accuracy, and prosody to make meaning from text. This stage typically occurs during second 
grade and continues into third grade (Chall). Research into fluency has generally focused on the 
primary years (Rasinski, Padak, Linek, & Sturtevant, 1994; Rasinski & Stevenson, 2005). 
“Given that reading fluency deals with mastery of the surface level of the text—it is quite 
appropriate to think of fluency as a goal to be mastered as early as possible in one’s reading 
development” (Rasinski, Rikli, & Johnston, 2009, p. 350). The significance of early fluency 
development points to the importance of continued research in the area of reading fluency for 
second-grade students, the focus of this study.  
One way to build reading fluency for second-grade students is through repeated readings 
of a familiar text. Repeated readings are instrumental in the development of reading fluency and 
should be widely used as a technique (Samuels, 1979). Repeated reading, also called “deep 
reading, occurs when a student is asked to read a single text repeatedly until a level of fluency is 
achieved” (Rasinski, 2012b, p. 518). Research by Samuels found that gains made in word 
recognition, reading rate, and comprehension through repeated readings of the same text 
transferred into passages unfamiliar to the reader. The significance of repeated readings and 
transfer to unfamiliar text suggests the importance of warming up to fluency prior to using a 
universal screening tool or progress monitoring tool such as AIMSweb as a general outcomes 
measure. 
AIMSweb is a web-based assessment, data management, and reporting system that 
provides the framework for Response to Intervention (RTI) and multi-tiered instruction. 
Designed specifically to universally screen and progress monitor, AIMSweb uses brief, 
valid, and reliable General Outcome Measures of reading and math performance for 




Therefore, many educators have been using AIMSweb as a way to provide a general outcomes 
measure that benchmarks and progress monitors rate and accuracy for students K-8. For the 
purpose of this research, AIMSweb will only be used to provide a general outcomes measure but 
not an overall fluency indicator.  
 
Theoretical Framework 
The theoretical framework for this study is comprised of the Theory of Reading 
Automaticity (LaBerge & Samuels, 1974) and the Zone of Proximal Development (ZPD, 
Vygotsky, 1997). The Theory of Reading Automaticity contends that fluency contains two 
components: accurate word decoding and rate/automaticity in recognition of words (LaBerge & 
Samuels). However, today’s educational researchers agree the definition should include the use 
of prosodic features like stress, pitch, and intonation (Schrauben, 2010). The current definition of 
fluency has evolved to include the third area of prosody, but the Theory of Automaticity, remains 
one of the most prominent theories in reading because it explains how fluency develops 
(Schrauben). The topic of fluency, therefore, continues to be revisited and debated. 
Reading fluency skills and sub skills need to be automatic, so they can be done while 
attending to other things. LaBerge and Samuels (1974) argue that when “visual words are 
processed through many stages en route to meaningfulness, each stage must be processed 
automatically” (p. 295), but at times one stage starts before an earlier one has finished. LaBerge 
and Samuels note that automaticity of skills in reading are analogous to basketball. Basketball 
handling by expert players is automatic; however, ball handling has many sub skills. These skills 
include dribbling, passing, and catching. “Each skill must be automatic and the transitions 
between them must be automatic as well” (p. 295).  
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The development of automaticity occurs when reading sub skills are trained to the 
automatic level (LaBerge & Samuels, 1974). This is done through practice, which leads to 
reading with automaticity. Repetition of text can result when word-by-word reading gains a 
higher level of automaticity at the phrase and vocabulary level. When a student does a repeated 
reading of a text and starts to group individual words into phrases, the student can break through 
the word-by-word reading to automatization (LaBerge & Samuels).  
The Zone of Proximal Development (ZPD) embraces teacher scaffolding of students at 
the instructional level because “the developmental process lags behind the learning process” 
(Vygotsky, 1997, p. 35). Vygotsky postulates that “what children can do with the assistance of 
others might be in some sense more indicative of their mental development than what they can 
do alone” (p. 32). Vygotsky’s ZPD suggests that “external knowledge and abilities of children 
become internalized” (p.35).  
The Theory of Automaticity, coupled with the ZPD, using a researcher developed  
warming up to fluency intervention gives children the opportunity to build stamina and 
automaticity through modeled practice to minimize the ZPD from the instructional to the 
independent level and transfer automatic skills into unknown text. Figure 1 displays the process. 
For the purpose of this study the instructional level was based upon the Developmental Reading 
Assessment 2 (DRA2) and is a DRA-leveled text the reader can read with 90 to 93% accuracy. 
The independent level is DRA-leveled text the reader can read at 94% accuracy and above. 
Definitions for independent, instructional, and frustration level have been included from Betts 
(1946) as the original source; however, guidelines for DRA2 are located in Appendix A. During 
the warming up to fluency intervention students spent approximately ten minutes per day on the 
warm up activities. Children were. Introduced to the text on Day 1 at the instructional level and 
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practiced the Neurological Impress Method (NIM) with the classroom teacher. Day 2 of the 
model consisted of teacher scaffolding of the text, modeling prosody, giving corrective feedback 
to students and student repeated re-read. Day 3 contained a repeated re-read with an adult 
classroom assistant or lead reader in which lower level readers engaged in echo reading with the 
classroom assistant and higher level readers used the phonics phones. On Day 4, an adult 
classroom assistant recorded the repeated reading of the text and developing prosody through the 
use of technology (iPads) and students listened to their prosody for feedback. Lastly, Day 5 was 
a final repeated re-read with a phonics phone before a cold read AIMSweb progress monitoring 
general outcomes measure assessment at the instructional level. See figure 1 for the warming up 
to fluency model and for a comprehensive description of the intervention see Appendix B. 
Repeated reading of text at the instructional level may increase automaticity and move 
the student to the independent level. When students are given time to warm up prior to a cold 
read, the sub skills of fluency: rate, accuracy, and prosody may transfer into the cold read.  De-
emphasis on accuracy and rate during the cold read may actually produce a more smooth 
automaticity of phrases when this transfer occurs.  
 
Problem and Purpose 
The quickest way to measure reading fluency as a whole is to measure rate and accuracy.  
In doing so, “what we measure becomes the definition of the construct” (Deeney, 2010, p. 442).  
As a result, we are overlooking the prosody of the student. Many schools are using universal 
screeners like AIMSweb as a general outcome measure to benchmark and progress monitor the 
reading rate and accuracy levels of students but are calling it an overall measurement of reading 
fluency. Jenkins, Hudson, and Johnson (2007) describe a universal screener as a preventative 
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approach used to identify students who struggle with reading when receiving instruction from a 
strong core reading program and who require support from a research-based intervention.  
Screeners highly predict future reading success (Jenkins et al.). Students are given a one minute 
fluency probe during which the student reads a grade level appropriate passage. The passage, 
known as a cold read, has never been seen before by the student. The goal is to increase the 
WPM and decrease the number of errors as a way to show growth (AIMSweb, 2012). 
Many teachers and reading specialists fear they are creating speed readers who do not 
know how to correctly use prosody and cannot create meaning because reading at a fast rate is 
the main goal of universal screening. Deeney (2010) argues that because we are only measuring 
rate and accuracy we are defining fluency as rate and accuracy. Repeated readings increase 
prosody and ultimately comprehension when the goal of the rereading is not the speed. It is 
difficult for teachers to secure time each day for instruction and assessment of fluency as three 
separate items within one skill. One minute fluency probes have value if used for the purpose of 
measuring rate and accuracy only (Valencia et al., 2010). A quick way to monitor if children are 
growing and developing their sight word bank is the one minute probe, used as a weekly 
progress monitoring for students who are at risk of future reading challenges. If students are 
allowed to warm up prior to the assessment, data results may be a more accurate portrayal of 
students’ abilities. This would translate into teachers making more informed instructional 
decisions for the needs of individual students. Therefore, this study examined the use of a 
universal screener and weekly progress monitoring general outcomes measure, AIMSweb, as a 




The purpose of this study was to examine the effectiveness of the warming up to fluency 
intervention on second-grade students’ oral reading rate, accuracy, prosody as well as overall 













DAY 1                   
  Introduction of New Book at 
Instructional Level      
Neurological Impress Method 
(NIM)                                                                                                                                                                        
 
I DO IT 
DAY 2 
Corrective Feedback 
Echo Repeated Reread 
and Phonics Phones 
Repeated Reread 
WE DO IT 
 
 
DAY 3  
Dyad Version 
Echo Repeated  
Reread and Phonics 
Phones Repreated 
Reread   
 WE DO IT 
DAY 4    
 Repeated Reading 
While Recording 
and Then Listening 
Back to the 
Recorded Prosody        




 Repeated Reread 
Student Transfers  
Fluency Skills into 
Cold Read                 
YOU DO IT!!! 
Student Closes 
the Gap  








Research Questions  
 This study is designed to answer the following questions: 
1. What effect does the warming up to fluency intervention have on reading rate as 
measured by AIMSweb? 
2. What effect does the warming up to fluency intervention have on oral reading 
accuracy as measured by AIMSweb? 
3. What effect does the warming up to fluency intervention have on reading prosody  
 
as measured by the Multidimensional Fluency Rubric (MDFR)? 
 
4. What effect does the warming up to fluency intervention have on reading level as  
 
measured by the Developmental Reading Assessment (DRA2)?  
 
 
Significance of the Study 
A study involving warming up to fluency intervention holds significance for the area of 
reading fluency. Traditionally teachers assess students using probes and screeners such as 
AIMSweb, which does not allow students time to warm up using familiar texts before the 
assessment. A study pointing to the benefits of warming up prior to the assessment may change 
the way teachers approach using AIMSweb as a universal screener and benchmarking tool. Many 
practitioners do not see the value of oral reading fluency as a measurement of reading 
proficiency because oral reading fluency assessments only measure decoding and thus a face 
validity issue with practitioners exists (Fuchs, Fuchs, & Maxwell, 1988). Measurement of rate 
and accuracy and calling it a measurement of fluency leaves out prosody. The warming up to 
fluency intervention will further provide a balance for second-grade students by allowing them to 
demonstrate confidence at the instructional level before starting an assessment with reading 
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material they are not familiar with. Lastly, warming up provides a more natural process of 
increasing WPM, deemphasizing speed and rate, and emphasizing prosody. If students do their 
best reading instead of fast reading, the WPM may have a more substantial increase, and greater 
comprehension may be the result – tying into a “deep construct of fluency” (Pikulski & Chard, 
2005, p. 511 ) where the development of accuracy, rate, prosody and comprehension as an end 
result occurs in a long string of component processes (Pikulski & Chard). The researcher 
believes that the one minute probe provides quick information about student progress, and the 
AIMSweb data may be more valid and reliable to K-8 teachers and ultimately increase face 
validity with practitioners.  
 
Delimitations 
 The delimitations for this study include the following considerations: the location is only 
one school setting and the sample size is very small, but the time span for the data collection is 
one full school year, making it more robust. In addition because the researcher’s philosophy 
supports the use of the AIMSweb tool, there is a built-in bias about the interpretation of the 
results. The researcher controlled for this bias by having a reading specialist establish inter-rater 
reliability through the use of the Multidimensional Fluency Rubric and a retired reading teacher 
complete all benchmarking and progress monitoring assessments with AIMSweb.  Additionally, 
there was a threat of student maturity to internal validity and attrition because one student moved 
during the study.  The researcher originally intended to include 15 students for the intervention 
group and 15 students for the comparison group; however, the sample size ended up to be 17 in 
the intervention and 17 in the comparison group because the researcher expanded the reading 
levels below and above the original reading level benchmark choices to get an appropriate 
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sample size. The original DRA2 reading levels to be included in the one –to –one match were 
DRA2 levels 10, 12, 14, and 16. The final one-to-one matches were DRA2 levels 8, 10, 12, 14, 
16, 18, and 20.  Treatment threats although not measured occurred because students in the 
comparison group naturally wanted to be part of the intervention process and at times would 
work to team up with intervention students during self- selected reading time and mimic the 
intervention strategies.   
 
Assumptions 
 The researcher had several assumptions going into the study based on her 11 years of 
teaching experience. First, the researcher had used warming up to fluency with students in the 
context of the classroom and had noted the benefits. Secondly, the researcher is a proponent of 
Response to Intervention (RTI) and AIMSweb, having personally used the instrument, and 
believes in the benefits of using a general outcome measurement tool.  
 
Definitions 
 The following terms are discussed along with their connections to each other and links to 
the conceptual framework of the study. 
Automaticity: “The ability to perform any skilled behavior easily, with little attention, effort, or 
conscious awareness. Skills become automatic after extended periods of practice” (Kuhn & 
Schwanenflugel, 2008, p. 171).   
Benchmark: Are specified student outcomes or goals for a grade level within a particular 
curricular area that students should achieve during the course of a school year (e.g., fall, winter, 
spring). Meeting the goals will determine if a student is on target for end‐of‐the year 
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performance. Benchmarks are set according to local or national norms to determine whether 
students are achieving grade level expectations (RTI Action Network, n. d.). 
Curriculum Based Measurements (CBM): A procedure used for monitoring student progress. A 
CBM is frequent assessment of basic skills in the areas of reading achievement, spelling, 
mathematics, and written expression. This assessment may be done weekly or bi-weekly. A 
CBM is a way to show student growth across time. The measure for reading fluency lasts only 1 
minute. This quick measurement is also easy to score and can be given frequently to provide 
continuous ongoing information about the student (AIMSweb, 2012).   
Deep Reading: “Occurs when a student is asked to read a single text repeatedly until a level of 
fluency is achieved” (Rasinski, 2012b, p. 518). 
Decoding and Recoding: “The analysis of written words by determining their sound-symbol 
correspondences” (Kuhn & Schwanenflugel, 2008, p. 172). 
Disfluency: This occurs when a reader is unable to process the text at all or attentional resources 
are preoccupied by it (Schwanenflugel & Ruston, 2008). 
Endurance: “The ability to continue reading with appropriate accuracy, rate, prosody, and 
comprehension over an extended period of time” (Deeney, 2010, p. 442).  
Frustration Reading Level: “The lowest level of readability at which the child is unable to 
understand. The material is too difficult and frustrates the pupil” (Betts, 1946, p. 448). This level 
is denoted by 50 % or less comprehension and less than 90 % pronunciation (Betts).  
Independent Reading Level: “The highest reading level at which the individual can read with full 
understanding and freedom from mechanical difficulties” (Betts, 1946, p. 439). This level is 
denoted by 90% comprehension and 99% pronunciation (Betts).  
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Instructional Reading Level: “The highest reading level at which systematic instruction can be 
initiated” (Betts, 1946, p. 439). This level is denoted by 75% comprehension and 95% 
pronunciation (Betts). 
Matthew Effect: 
Borrowed from a line in the Bible's Book of Matthew -- the rich get richer and the poor 
get poorer. In reading, this describes the difference between good readers and poor 
readers -- while good readers gain new skills very rapidly, and quickly move from 
"learning to read" to "reading to learn," poor readers become increasingly frustrated with 
the act of reading, and try to avoid reading when possible. The gap is relatively narrow 
when the children are young, but rapidly widens as children grow older. (SEDL, 2001, p. 
1) 
 
Probe: “Brief, timed samples of a student’s proficiency in reading, math, early literacy, or early 
numeracy, aligned to grade level standards” (Buffman, Mattos, & Weber, 2009, p. 209). 
Progress Monitoring: “A scientifically based practice to assess students’ academic performance 
and evaluate the effectiveness of instruction that can be used with individual students, a small 
group, or an entire class. Also, the process used to monitor implementation of specific 
interventions (Buffman, Mattos, & Weber, 2009, p. 210). 
Prosody: 
The reader’s ability to read smoothly, with appropriate phrasing and expression. Prosody 
includes the expressive qualities of tone, inflection, and rhythm that make reading sound 
like oral language, speech, drama or music. Prosody also includes phrasing or parsing 
text into appropriate segments. (Deeney, 2010, p. 441) 
 
Reading Fluency: “Combines quick and accurate word recognition with basic comprehension 
and expression that reflects the grammar of the sentence” (Kuhn & Schwanenflugel, 2008, p. 
175). 
Repeated Reading: “A supplemental reading program that consists of re-reading a short and 




Response to Intervention and AIMSweb: “A pioneer system for Response to Intervention (RTI) 
implementations that is widely used across the United States and Canada. The AIMSweb system 
is perfectly suited to manage RTI programs through a tiered assessment and instruction 
framework” (AIMSweb, 2012. p. 5).  
Stamina: Is equal to building endurance during silent reading for longer and more focused 
periods of time with each book interaction.  Children building stamina for reading is 
synonymous to children building stamina when repeating a particular type of sport or exercise 
(Boushey & Moser, 2006).  
Theory of Automaticity: “The model indicates that meanings of familiar words and word groups 
may be activated automatically, leaving attention free to wander to other matters” (LaBerge & 
Samuels, 1974, p. 320).   
Universal Screener: A universal screener identifies the students who are at risk for learning 
challenges. It is the instrument for identifying students who have difficulties when provided a  
scientific-based intervention (Jenkins et al., 2007).  
Organization of the Study 
 The study is organized into five chapters. Chapter 1 provides an introduction to the study. 
Chapter 2 focuses on the research related to fluency and includes a deeper exploration of the 
study’s framework. Chapter 3 outlines the research methodology, data collection, and data 
analysis. The findings from the study are provided in Chapter 4. Conclusions, implications, and 





CHAPTER 2  
 
REVIEW OF LITERATURE 
Introduction 
Reading instruction includes five essential skill areas: phonemic awareness, phonics, 
vocabulary, fluency, and comprehension (National Institute of Child Health and Human 
Development, 2000). Data collection tools such as AIMSweb and Dynamic Indicators of Basic 
Early Literacy Skills (DIBELS) are considered general outcome measures and have narrowed 
fluency to accuracy and rate. There has been debate about the value of assessment data collection 
procedures and the significance of assessment measuring only accurate word decoding and 
automaticity or rate as part of fluency due to the individual characteristics that make up the 
overall area of fluency (Deeney, 2010). Accuracy and rate are easier and more reliable to 
measure (Torgesen, 2000), so current research and assessment practices seldom include the 
category of prosody because it is a more difficult sub component of fluency to measure. 
Therefore, this research will explore fluency and all of its sub components, including prosody.   
The theoretical framework for this study is the combination of the Theory of 
Automaticity (LaBerge and Samuels, 1974) and the Zone of Proximal Development (ZPD, 
(Vygotsky, 1997). The Theory of Automaticity contends that fluency skills and sub-skills need to 
be automatic so a student can read fluently while also attending to other things such as the 
meaning of print (LaBerge & Samuels).Vygotsky’s ZPD supports reading fluency development 
that needs to be scaffolded to become automatic. Vygotsky contends classroom teachers should 
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facilitate reading fluency ahead of the student’s ability level because “instruction must lead 
development” (Bakhurst, 2009, p. 72). The researcher contended that the Theory of Automaticity 
coupled with the ZPD led to a transfer of automatic fluency skills, developed at the instructional 
level, into a cold read. 
 To set the background for the study, the purpose of this review of the literature is 
threefold. First, fluency is explored along with the sub components that encompass definitions 
and the cognitive aspects of fluency.  Next, universal screeners used in schools to test fluency 
and how they drive instruction are examined. Lastly, reading endurance and stamina will wrap 
up the review with important considerations for further research in the area of fluency. 
 
Fluency 
Researchers dispute the true definition of fluency; however, they do agree that fluent 
reading includes reading quickly, accurately, and with expression (National Reading Panel, 
2000). According to Schwanenflugel, Kuhn, Strauss, and Morris (2006), fluent reading 
develops in most children between the first and third grade. This is when decoding skills are 
mastered due to practice. 
  As “part of a developmental process of building decoding skills, fluency can form a 
bridge to reading comprehension” (Pikulski, & Chard, 2005, p. 510). Reading fluently and the 
growth of competent word recognition skills are often seen as the “sine qua non” of skilled 
reading in the early stages of learning to read (Schwanenflugel et al., 2006, p. 500 see also Lyon, 
Shaywitz, & Shaywitz, 2003). One comprehensive definition surfaces as a guidepost when 
considering all of the separate critical elements of fluency as a collective part of the whole 
process of reading: 
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Fluency combines accuracy, automaticity, and oral reading prosody, which taken 
together, facilitate the readers’ construction of meaning. It is demonstrated during 
oral reading through ease of word recognition, appropriate pacing, phrasing, and 
intonation. It is a factor in either oral and silent reading that can limit or support 
comprehension. (Kuhn et al., 2010, p. 240) 
 
Decoding accuracy and rate as well as prosody share one thing in common: they are all 
critical characteristics of fluency. 
An important cognitive connection to gaining fluency in the primary grades includes the 
development of students’ memory skills (mnemonics). Research by Morrison, Smith, and Dow-
Ehrensberger (1995) focused on the influence of formal schooling on language and memory 
skills. Morrison et al. suggest that first grade is a critical time for developing memory skills 
because there is something that happens in first grade that develops memory that is not noted in 
kindergarten-aged children. The period characterized by a cognitive, social, and moral shift in a 
child’s intellectual development between preschool and early elementary is called the 5-7 shift 
(White, 1965). Research conducted by Morrison et al. on school age children (kindergarten and 
first grade) revealed that the 5-7 shift in the area of memory development is exclusively due to 
schooling and school-related experiences. Based on models of reading  that suggest the existence 
and function of the short term memory are for rehearsing, integrating, and recycling information 
from succeeding fixations (Just & Carpenter, 1980; Kintsch & Van Dijk, 1978), “greater reading 
experience in school could provide more opportunities to exercise and perfect rehearsal and other 
short-term memory strategies. In turn, these strategies may generalize to and be activated by 
other situations requiring good memory performance” (Morrison et al., p. 796).  
As children grow and mature, cognitive processing and memory increase due to 
factors connected to the activation of information into the long term memory (Bjorklund, 
1987). Additionally, as rehearsal increases, memory and organizational strategies become 
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more active. Coffman, Ornstein, McCall, and Curran’s (2008) longitudinal study 
measured memory across first grade and discovered that students’ recall, sorting, and 
clustering performance on a sort recall task increased sharply due to training. Bjorklund’s 
earlier interpretive review and Coffman et al.’s findings paired with the notion that first 
grade is a critical time for the beginning of memorization (Morrison et, al.) suggest that 
the skill of mnemonics grows even faster with more intense training, and one way to 
develop mnemonics is through the use of repetition to become more fluent. The strategy 
of repeated reading is core component used as part of the intervention for this study.   
 
Decoding Accuracy and Rate 
An early study by Dahl (1974) compared reading accuracy and rate to the skills acquired 
when learning to drive a car. When students are first learning how to drive a car, all of their 
attention must be on the important mechanics of driving the car properly or the accuracy. The act 
of driving is the only thing the students can do. When the students’ skills have become 
automatic, they can carry on a conversation with someone in the car or just have other thoughts 
occurring in their mind. The student drivers will have to switch their mind back to the road as the 
task requires attention. Similarly, when the students first learn to read, they must focus all of 
their mental energy into mechanics and decoding. As the skill becomes more automatic, attention 
can be directed toward the meaning of the text (Dahl).  
The seminal study by Dahl (1974) had three fluency goals. The first and main goal was to 
train students to use context (cloze) activities as an aid for decoding. A cloze activity occurs 
when a child is given a sentence with one word missing except for the first letter. The student has 
to predict what the missing word is based upon the sentence context using the first letter in the 
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missing word as a clue. The second goal was to train students using repeated readings of a 
passage to increase fluency. The third goal was to use isolated word lists as a way to build 
fluency. The findings from this study suggested that cloze activities led to improvement in 
reading performance; repeated readings also successfully improve reading performance, but 
repetition of isolated word lists were not reported to improve reading performance.  
The Theory of Automaticity developed by LaBerge and Samuels (1974) supports Dahl’s 
(1974) study. Their theory contends that once all of the reading sub-skills have become 
automatic, attention to comprehension is the next goal for the reader. LaBerge and Samuels also 
discuss a comparison of the fluent reader to the slower reader. The fluent reader is unaware of 
the sub-skills that make up reading as a whole. LaBerge and Samuels believe reading to be one 
skill instead of five separate sub-skills. When students read more slowly, they were more aware 
of the individual sub-skills that define reading (LaBerge & Samuels). Other findings suggest that 
fluent readers are better able to apply fluency related skills to assist in comprehension when 




One of the first studies to focus on a strategy for fluency, called the neurological impress 
method (NIM), and to be empirically evaluated was conducted by Hollingsworth (1970), whose 
study was based on Heckelman’s 1969 research centering on the outcome of students and 
teachers reading in unison to increase fluency. Three different strategies emerged from the 
Hollingsworth study: Assisted reading, reading while listening, and paired reading. 
Heckelman’s goal for the NIM method was to assist the child in reading fluently by modeling 
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correct patterns of reading prosody. The study by Hollingsworth identified the importance of the 
teacher doing the modeling while the student reads at the same time as a more successful strategy 
than the student listening to a taped version and reading along. The NIM goal is to increase 
fluency through unison reading. “The teacher is seated slightly behind the child with both the 
child and teacher holding the book. As the child and the teacher read in unison, the teacher's 
voice is directed into the ear of the child” (p. 112).  While facilitating this strategy the teacher 
does not check for comprehension, call attention to pictures, or teach word recognition skills. 
The use of the strategy of repeated reading (RR) dates back to the early research of the NIM 
method. 
RR has strong support as an intervention for increasing all components of fluency and as 
a way to develop intermediate reading skills. The RR strategy is used as “a supplemental reading 
program that consists of re-reading a short and meaningful passage until a satisfactory level of 
fluency has been reached” (Samuels, 1979, p. 404). Seminal research by Dahl (1974) 
investigating 78 middle class second-grade students hypothesized that there is over emphasis on 
the accuracy component of fluency and students develop halted fluency because so much effort 
is exuded to sound out words correctly. Dahl contended when the components of fluency are 
integrated through repeated practice, “the complex behavior becomes a wholistic process” (p. 
61). Dahl further explained that if teachers overemphasize the accuracy component of fluency, 
students will not participate in “predictive processing” (p. 62). In other words, they will slowly 
make predictions about upcoming words. Dahl postulates that RRs have many benefits. First, if a 
student is focused on the sub-skills during instructional reading, RRs will allow the student to 
move attention beyond the sub-skills. Secondly, in doing this, the student can learn to integrate 
the sub-skills of accuracy of decoding, rate, and prosody.  
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Early research by Dahl (1974) regarding RR as a strategy has provided a springboard to 
extensive research over the years, as seen in Therrien’s (2004) meta-analysis completed to 
determine the essential components of RR as well as the effect RR has on comprehension and 
fluency. Therrien explored the effectiveness of RR for increasing overall reading ability, critical 
components of RR, and benefits to students with cognitive disabilities. Therrien’s meta-analysis 
focused on articles published after Dahl’s 1974 work on RR and on articles published before 
2001. There were 33 articles that met the search criteria for RR. Findings from the analysis 
suggest that RR improves fluency and comprehension for students with no disabilities (ND) as 
well as students with learning disabilities (LD). Other findings from the meta-analysis suggest 
that RR improves reading fluency and comprehension on transfer and non-transfer passages. 
(Transfer passages are passages that are read over and over. Non-transfer passages are new 
passages read for the first time.) One important factor suggested by Therrien for the success of 
the RR strategy in gains of fluency and comprehension is that effect sizes were three times larger 
when the intervention was conducted by an adult versus peer implementation, suggesting that 
peer interventions are effective but not as effective as adult interventions. Therrien’s analysis 
also showed that the adult should give corrective feedback on word errors (not suggested for the 
NIM method), that a passage should be repeated three to four times and students should be given 
a cue. Only one of the studies was longitudinal and most had duration of no more than six 
months, suggesting that more longitudinal studies are needed to provide insight on the impact of 
RR for fluency and comprehension across time. Comprehensive findings from Therrien’s meta-
analysis determined the essential components of RR as well as the effect RR has on 
comprehension and fluency.  
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RR of passages is a simple way to increase reading fluency and increase the speed at 
which a student recognizes words (Perfetti & Lesgold, 1977). Schreiber (1980) contended that 
RR helps the reader learn to compensate for the lack of prosodic information in printed text and 
forces novice readers to tacitly distinguish the syntactic structures or segments in print that they 
are already using when they speak. As a result, students begin to read in meaningful phrases (that 
is with prosody) (Schreiber, 1980). Based on Schreiber’s position, a study was conducted by 
Dowhower (1987) to investigate the use of a repeated reading method on the overall reading 
performance of second-grade students using assisted and unassisted RRs.  The study was 
designed to assess the assumption that reading advances with RR passages and transfers into 
unknown but similar texts or a new text that has an overlap transfer of known words into the 
passage. Students from this study read at the instructional level and were considered transitional 
readers. Results showed that the students’ reading rates were significantly impacted by practiced 
and unpracticed passages through the use of RR and that comprehension was affected in a 
positive way. The main conclusion was that RR does work. The students’ prosody also increased 
as a result of the RR, and practice of multiple stories was more effective than practice of one 
story. Lastly, the strategy of reading along with a recording of the book seemed most helpful to 
students who read initially 25-45 words per minute. Once students reached a fluency rate of 60 
plus words per minute, they preferred the independent practice of RR instead of reading along. 
Therefore, the lower readers needed more support and modeling for fluency, but the higher 
readers needed more practice.  
 Word overlap was examined in a dissertation by Johnson (2008) investigating automatic 
word recognition as a defining feature of fluency. In this pre-test post-test design, students in two 
groups were randomly assigned to control and experimental groups. One group was given 
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reading passages with word overlap and the other group was given reading passages with little 
overlap. The word overlap group made the largest gains in reading fluency. These findings 
support Johnson’s dissertation hypothesis: automatic word recognition has an effect on fluency. 
RRs result in an increased sight word and vocabulary bank, producing fluency gains in correct 
words per minute (CWPM). The increase in CWPM and its overall relationship to gains in 
vocabulary suggest that fluency, as rate and accuracy, increases a student’s skill set in the 
reading pillar of vocabulary. 
 RR practice built into the daily schedule is very important to the ongoing success of 
fluency skills. Teachers can supplement reading programs and basals as a way to scaffold 
fluency. Rasinski, Padak, Linek and Sturtevant (1994) suggest that reading basals “do not foster 
reading fluency development in any planned and systematic manner” (p. 158). Further they 
believe many programs do not recognize fluency as an objective. They recommend teachers can 
accomplish this more effectively during a 15-minute per day fluency development lesson (FDL). 
In Rasinski et al.’s study, second-grade students improved their reading rate from 42 to 60 WPM 
in less than one year. This rate of improvement was over double the expected rate of 
improvement for that age group in one year. 
 In Stahl and Heubach’s (2005) two year project designed to adjust basal reading 
instruction to include components of fluency for second-grade students, the new organization 
had three components: repeated reading, reading of choice, and a home component. It was called 
fluency-oriented reading instruction (FLORI, Stahl & Heubach). This study focused on the use 
of wide reading of different texts along with repeated reading of the same text. The study 
included reading material at the instructional level and had five components: comprehension 
oriented material with emphasis on fluency, materials were at the instructional level of the child, 
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repeated reading used as a strategy, partner reading used as a strategy, and reading at home daily. 
Because all five of these components are part of the current research, Stahl and Heubach’s 
findings support the process of an intervention strategy. Their study showed pronounced effects 
on students who were considered to be struggling readers. All students reading at the primer 
level and below the second-grade entry level were reading at the second-grade level by the end 
of the year. The limitations for this study are also considerations for the current study: 
maintaining student reading when reading the same text repeatedly at school and at home and the 
difficulty of meeting the needs of students with varying ability levels. 
Findings from Heckelman (1969), Hollingsworth (1970), Dahl (1974), and Dowhower 
(1987) strongly support the use of RR in the classroom as an intervention for improving all areas 
of reading fluency (rate, accuracy, and prosody) and comprehension. Additionally, Dowhower’s 
findings suggest a transfer into unknown text. Findings from Therrien’s (2004) meta-analysis 
identified the critical instructional components of RR. Johnson (2008) makes a strong case for 
the effect of word overlap on fluency. The FDL by Rasinski et al. (1994) and the FORI by Stahl 
and Heubach (2005) offer important strategies for including fluency rich instruction as part of 
basal reading program. All of these findings support taking the time to warm up to fluency 
through the use of RRs before a cold AIMSweb assessment, which is the basis of the current 
research. As Dowhower suggested, it is not just another “filler activity” (p. 405) unless children 
have already reached a high level of CWPM. A transfer from known RR material used to warm 
up the student may promote a greater increase in reading fluency words per minute in unknown 





Rapid Automatized Naming 
Cognitive research in the area of automatic recall has unveiled  growing interest in the 
concept of naming speed (NS), also known as rapid automatized naming (RAN) or speed of 
lexical access, as an assessment in reading development as well as its causal role in disabilities in 
the reading process (Wolf & Bowers, 1999). The National Early Literacy Panel was appointed in 
2002 and examined instructional practices and implications used with children from birth to five 
years old. The panel identified six variables that correlated to have a predictive relationship with 
later literacy development. Two of the six variables were the RAN of letters and digits and the 
RAN of objects or colors (National Early Literacy Panel, 2008). Other predictors included 
alphabet knowledge, phonological awareness, writing or writing name, and phonological 
memory. The panel reported that the six conventional reading and writing variables had a 
consistent and strong link with later conventional literacy skills (National Early Literacy Panel), 
pointing to the importance of RAN as a predictor of future reading success.  
RAN requires integration of the following processes used in reading: visual, attentional, 
phonological, motoric, and semantic processes (Wolf & Bowers, 1999). Wolf and Bowers 
purport that slow naming of objects, lists of words, or colors contributes to reading difficulty in 
three ways: 
(a) by impeding the appropriate amalgamation of connections between phonemes and 
orthographic patterns at the subword level and word levels of representations, (b) by 
limiting the quality of orthographic codes in memory, and (c) by increasing the amount of 
repeated practice needed to unitize codes before representations of adequate quality are 
achieved. (p. 426) 
 
In kindergarten, rapid naming of colors was significantly related to five out of six measures of 
reading. In first grade, rapid naming of known letters and phoneme segmentation was connected 
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to all three measures used at that level of reading achievement (Blachman, 1984). Compton 
(2003) completed a longitudinal study investigating the relationship between RAN of 
alphanumeric symbols and reading skill acquisition in younger developing readers. Compton’s 
results indicated there was a unique relationship between RAN of numbers and early first grade 
decoding skills. Findings suggest that RAN of numbers predicts future acquisition of decoding 
skills and an increase in RAN would indicate an increase in decoding skills (Compton).  
A study by Kirby, Parrila, and Pfeiffer (2003) completed with kindergarten through fifth 
grade students measured how well phonological awareness and naming speed predict reading 
development in fifth grade. Results showed that students in kindergarten with fragile phonemic 
awareness and slow RAN were the most predicted to develop reading challenges that continued 
into the fifth grade (Kirby et al.). Phonological awareness was the strongest in the early grades, 
and RAN influence was stronger in the intermediate grades. The study also found that RAN had 
significant effects for comprehension and word reading. 
In summary, research on RAN by Bowers (1984) suggests the predictive power of future 
reading success. Compton (2003) indicated relationships between the RAN of numbers and 
decoding skills. Kirby et al. (2003) found kindergarten through fifth grade students with slow 
phonemic awareness and RAN in kindergarten were predictive of future reading concerns 
through fifth grade. The connection between automaticity and RAN would suggest that students 
need to develop lower level skills before reading comprehension can fully develop. Also, the 
skill of rapidly naming predicts future reading achievement, making a strong case for the early 






 Prosody is reading with proper intonation and expression while using appropriate 
phrasing to resemble everyday oral speech (Kuhn et al., 2010). Reading with intonation and 
expression is analogous to the musical quality of language. Reading with appropriate expression 
is separate from reading with proper intonation. Expression is linked with fiction text reading, 
and intonation is associated with non-fiction text reading (Benjamin & Schwanenflugel, 2010). 
Prosody contains four features: pitch, duration, stress, and pausing.  
 Pitch is the frequency of the voice range and is related to the native language of the 
reader. When children develop good prosody, their pitch resembles that of adults. 
Good reading fluency is consistent with proper pitch.  
 Duration is the amount of stress placed on the vowel and consonants when they are 
read. Duration is synonymous with the rate of speaking while reading.  
 Stress is the placing of prominence on particular syllables during reading. Each 
language has its own stress patterns.  
 Pausing is the silence that happens during oral reading. (Kuhn et al., 2010) 
In an early study using a time-series experimental design, Dowhower (1987) found 
repeated readings promoted significant gains in overall reading prosody and comprehension of 
second-grade students. Dowhower’s findings suggest that practice promotes expressive reading. 
Dowhower randomly assigned 17 students to either assisted or unassisted training groups and 
measured the treatment effects in the following manner: 
 Part 1 was the passage used in the repeated reading (RR) treatment. 
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 Part 2 was the same passage and the within-story transfer effect was assessed. 
An across-story transfer effect was also assessed to measure if students would 
read each new story with improved rate, accuracy, and comprehension.  
 Part 3 was a measurement based on a prediction that the number of rehearsals 
to reach correct reading speed would decrease with each new reading. 
 Part 4 was a measurement of the overall transfer effect from pre-test to post-
test.  
Results of Dowhower’s (1987) study showed that reading rate, accuracy, prosody, 
and comprehension improved in both the practiced and unpracticed passages using RR no 
matter what training procedure. In both the assisted and unassisted groups the students 
started to use longer phrases as well as better overall segmental lengths, intonation, and 
phrase boundaries. 
In a cross grade study of third, fifth, and seventh grade students Rasinski, Rikli, and 
Johnston (2009) found that proficiency in prosodic oral reading was robustly correlated with 
higher levels of silent reading comprehension. Rasinski et al.’s study was a follow-up to previous 
research done by Rasinski and colleagues (2004) on fluency looking through the lens of prosody 
rather than rate and accuracy and the causal connection to comprehension. The research team 
used a rubric, the Multi-Dimensional Fluency Scoring Guide (MDFR), developed from a prior 
study called to assess students’ prosody or expression during oral reading (Rasinski, 2004). This 
rubric reported test-retest reliability of .90 and inter-rater reliability of .96 and .98 in the previous 
study giving credence for further use in his 2009 study. Rasinski used a large sample, giving 
credibility to the results. Results suggest prosodic reading is associated with silent reading 
comprehension in all three grades. This comprehensive study makes a strong case for the 
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importance of fluency beyond the primary grades because fluency continues to develop and be 
essential beyond the primary grades (Rasinski). 
In their more recent research Rasinski, Samuels, Hiebert, Petscher, and Feller (2011) 
investigated the relationship between silent reading fluency instruction and reading 
comprehension. The study focused on grade levels from the fourth through the tenth grade. A 
standardized test of reading achievement was used to test student outcomes as a result of the 
Reading Plus program. The Reading Plus Program is a silent reading computer-based program 
that focuses on fluency and comprehension and develops fluency and overall reading skills 
(Rasinski et al.)  The results suggest three important findings: 1) although fluency is normally 
measured orally, silent reading fluency is a salient concept; 2) instruction aimed at silent reading 
improvement has a positive effect on student achievement; and 3) reading fluency is an 
important goal beyond the primary grades. Rasinski’s collective works have been paramount to 
the way many educators look at fluency today. 
In a follow-up study addressing the limitations of a previous study by Schwanenflugel et 
al. (2004), Miller and Schwanenflugel (2006) investigated the development of prosodic text 
reading in grades one and two and the important connection between reading fluency and 
prosody were explored along with the comprehension outcomes in grade three. Results suggested 
that the number of pausals (the number of pauses and length of the pause a student makes when 
reading a passage) is related to the development of word reading skills. Also, intonation 
development was a predictor of later reading fluency. Both pausals and intonation development 
were predictors of later comprehension skills beyond word skills for the third grade (Miller & 
Schwanenflugel). Prosody findings suggest that instruction targeting the increase of fluency 
(specifically prosody) may have a positive impact on reading comprehension. Schwanenflugel et 
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al.’s previous study in 2004 failed to find a correlation between reading prosody and reading 
comprehension because the study focused on the reading of simple declarative sentences at the 
pre-primer level. Miller and Schwanenflugel’s 2006 study discovered that good readers used 
short pauses when reading internal commas and across different sentence types.  
 In an exploration of text complexity and overall prosody Benjamin and Schwanenflugel’s 
(2010) findings suggest that text difficulty impacts prosody. When students read more difficult 
text out loud, they paused more between words. ANOVA was used to compare each prosody 
variable with easy and difficult texts. Also a regression analysis was used with fluency as the 
dependent variable to determine if the four prosody variables from the difficult texts were 
predictive of fluency in contrast to prosody from easy text and comprehension. Prosody from 
difficult text predicted 70% of the variance of reading fluency. Thus, measuring reading prosody 
from a difficult text will serve as a better indicator than measuring from an easy text. A 
regression analysis also supports that prosody from a difficult text was more predictive of 
comprehension.  
 In summary, Kuhn et al. (2010) defined prosody and described the features comprising 
the complexity of its form. Dowhower (1987) found that practice promotes expressive reading. 
Rasinski and colleagues’ collective works from 1994, 2004, 2009 and 2011 establish an 
important correlation between prosody and silent reading comprehension. The instrument used in 
the studies was the Multi-Dimensional Fluency Scoring Guide (MDFR) and was an assessment 
tool used extensively in two of the studies completed by Rasinski and colleagues (2004 & 2009) 
with a high degree of reliability and validity. Miller and Schwanenflugel (2006) found that 
instruction targeted at prosody may have a positive impact on reading comprehension. Benjamin 
and Schwanenflugel (2010) found that text complexity impacts prosody and connects to 
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comprehension. These studies reached an important conclusion: prosody is a critical component 
of fluency and fluency is critical to reading comprehension. The current study looks at important 
connections of warming up prior to a progress monitoring general outcomes measure. 
Additionally, the impact of warming up on the benchmarking assessments of AIMSweb, 
Multidimensional Fluency Rubric, and DRA2 are examined.   
 
Oral Reading Fluency Assessment 
 Educators use curriculum based measurements (CBM) as a way to assess fluency. A 
CBM is a set of standardized procedures used for assessing and monitoring students’ progress in 
reading, math, spelling, and writing. The appeal for this type of assessment stems from the 
following rationale: teachers can quickly identify the students who are on target for future 
success as well as students who may need extra assistance. A popular K-8 benchmarking tool for 
reading is called the oral reading fluency assessment (ORF, Hasbrouck & Tindal, 2006). The 
ORF measure is not meant to be an overall measure of reading but rather “a fluency-based 
screener can be viewed as similar to the temperature reading that a physician obtains from a 
thermometer when assisting a patient” (Hasbrouck & Tindal, 2006, p. 640). The analogy of 
taking the student’s temperature is a way to get quick, valid, and reliable information; however, 
it is only one indicator of the student’s health. This means when the student has a temperature, a 
further diagnosis will need to be given and indicates more testing may be needed by a specialist. 
Also similar to the reading on a thermometer, if a student has a temperature of 99 degrees, the 
severity will be less immediate than a student who has a temperature of 103 degrees. “Fluency-
based screening measures can be valuable tools for teachers to use in the same way that a 
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physician uses a thermometer—as one reasonably dependable indicator of student’s academic 
“health” or “illness”(p. 640).  
Twenty years of research by Drs. Roland H. Good and Ruth Kaminski led to the 
development of Dynamic Indicators of Basic Early Literacy Skills (DIBELS) as a general 
outcome tool to efficiently determine a student’s progress toward an outcome. AIMSweb, the 
CBM used for this study because it is used by the district, was subsequently developed because 
of early research in the creation of DIBELS. For this reason an investigation into the research on 
DIBELS has been included.  
 In an investigation of validity using DIBELS as a tool for measuring fluency as a 
predictor of future reading achievement, Schilling, Carlisle, Scott, and Zeng (2007) focused on 
three issues: the relationships between DIBELS and other reading achievement measures, 
combinations of DIBELS subtests and the ability of the tests to predict year end reading 
achievement, and the accuracy of the DIBELS benchmarking system (fall, winter, spring) as a 
way to identify students who are at risk for under achievement in reading. Data were collected 
from the fall, winter, and spring benchmarking periods for DIBELS. Data from the Iowa Tests of 
Basic Skills (ITBS) were collected for the spring. Results revealed that DIBELS subtests 
significantly predicted reading achievement for the end of the year. Schilling et al.’s study 
included scores from 44 schools in nine school districts in Michigan. Although the DIBELS 
benchmarks significantly predicted year end reading ability, the magnitude was different for each 
subtest. For example, letter name fluency (LNF) and nonsense word fluency (NWF) were the 
best predictors for end of year achievement in the fall for first grade students, and oral reading 
fluency (ORF) was the best subtest for predicting year end achievement from winter of first 
grade through third grade.  
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Schilling et al. (2007) acknowledge three important and distinct limitations. First, fluent 
reading and comprehension are both common but separate processes of reading development. 
Supplementing the DIBELS assessment with other assessment measures for reading 
comprehension, vocabulary, and weekly progress monitoring of students are key to 
understanding the student. Second, DIBELS focuses on the status of a student’s reading rather 
than the gains over time. Tracking a student’s gains can show the response to instruction or 
response to intervention (RTI). The third limitation is that practitioners must consider the extent 
to which a tool like DIBELS explains the year end reading outcome of the student. For this 
study, only 39%, or a moderate portion, of reading achievement was explained by the DIBELS 
assessment.   
Universal screeners like DIBELS and AIMSweb surfaced as a part of the Reading First 
Initiative (Riedel, 2007). Critics believe that the initiative has caused political pressure for school 
districts to adopt universal screeners (Riedel). One of the largest criticisms of DIBELS is that it 
is not an indicator of reading comprehension.  
In a study by Riedel (2007) the students’ DIBELS ORF scores were found to be a good 
predictor of first and second-grade reading comprehension, but other DIBELS subtests like 
nonsense word fluency (NSF) were not found to be good predictors of overall reading ability in 
first and second-grade students. Predictability for first grade was 80% and second grade was 
71% for the ORF subtest (Riedel).  
A commentary reviewing Riedel’s study on DIBELS by Samuels (2007) states, “The 
creators of DIBELS are guilty of reification. By attaching the term fluency to their tests, they 
create a false assumption that that is what their tests measure” (p. 564).  Samuels contends the 
word fluency should be removed from the DIBELS test and believes there is a need for 
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development of more sound measures of fluency. Riedel argues, in the commentary, that he was 
more optimistic about the potential of DIBELS ORF because it was a good predictor of 
comprehension in his study. Because Riedel’s study included only first graders, Samuels believes 
that more studies need to be done to investigate the appropriateness of its use in first and other 
grade levels. Samuels notes that Riedel makes a very important point in his commentary that 
students with good speed and accuracy but poor comprehension are “the exception and not the 
rule” (p. 567). In other words the utility of DIBELS ORF works for most students, but educators 
need to exercise professional judgment when it comes to assessing students.  
In a short term study purporting the use of DIBELS as an indicator for predicting future 
reading success on high stakes tests, the use of DIBELS was supported by findings that 96% of 
the students who met the benchmark for fluency in third grade also met or exceeded the Oregon 
Statewide Assessment (Good, Simmons & Kame’enui, 2001).  The study by Good et al. 
suggested the outcome of DIBELS can inform instructional decisions early so that an 
intervention can be put into place before reading deficits become too large. DIBELS measures 
explored in this study include initial sound in an orally presented word, segmentation of three- 
and four-phoneme words into individual phonemes, nonsense words produced verbally, test of 
reading passage fluency, and a standardized achievement test in multiple choice format to 
compare results to benchmarks set by the Oregon State Board of Education.  
In contrast, a smaller replicated study by Cummings, Dewey, Latimer and Good (2011) 
identified that the NSF component of DIBELS in first grade students, both initially and across 
the first grade year, predict later year oral reading outcomes. The context of this study was a 
setting with a high degree of staff support for screening, monitoring, and adjusting instruction 
making predictions more attenuated when instruction practices were already in place. Also, the 
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first grade students were low achieving and thus explaining the absence of diversity of ability 
level. Because this was a replicated study that produced similar results, support is made for the 
connection between systematic phonics instruction and fluency with the alphabetic principle. 
Excessive testing of accuracy and rate as constrained skills, which is what is happening 
with DIBELS, “can lead to an over emphasis on these skills to the exclusion of unconstrained 
skills such as vocabulary and comprehension” (Paris, 2005, p. 201). Paris contends that accuracy 
and rate are very quantifiable and easy to measure quickly. Additionally, multidimensional 
assessment practices are critical to seeing the whole child as a reader (Paris).  
In an historical analysis by Fuchs, Fuchs, Hosp, and Jenkins (2001), a summary of 
several studies of which Fuchs and Fuchs where part of the investing team was examined. The 
analysis substantiated that oral reading fluency may reflect overall reading competencies and 
validate the need for reading fluency assessments. Fuchs et al. examined three different studies. 
One study included measures of oral reading fluency versus direct measures of reading 
comprehension (Fuchs, Fuchs & Maxwell, 1988). Oral reading fluency was higher than the 
correlation for each of three direct measures of reading comprehension: question and answer, 
passage recall, and cloze measures. Measures included criterion validity coefficients for question 
answering (.82), passage recall (.70), and cloze measures (.72). A fourth measure was fluency 
with the highest. A more comprehensive historical analysis may have displayed more diverse 
findings.  
Limitations mentioned include sampling inconsistencies. For example, in the study 
involving measures of oral reading fluency versus direct measures of reading comprehension, 
only students with reading disabilities were used in the sample. Students with reading disabilities 
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would be more likely to have individual differences in word reading with outcomes resulting in a 
stronger effect on comprehension than more skilled readers.  
The historical analysis by Fuchs et al. (2001) included the following recommendations: 
text books should provide teachers with information on how to integrate fluency into assessment 
and the important inclusion of CBMs as a quantitative way to quickly measure fluency. A strong 
recommendation for continued research in the following areas was suggested: text difficulty 
levels for instructional, independent, and frustration levels; the need for a fixed level of difficulty 
across grade levels to maintain consistency of measurement; and more research across the area of 
text type (narrative or expository) and its effect on how oral reading fluency can serve as an 
indicator of reading competence. Lastly, the importance of prosody’s qualitative nature must be 
more easily quantified to be able to use prosody as an assessment tool to inform instruction 
(Fuchs et al.). Fuchs et al.’s recommendations suggest an essential challenge. Prosody is 
extremely diagnostic and time consuming to measure. Thus, more research is needed to dissect 
prosody and tie specific components of prosody to the overall outcome of reading achievement.    
To review, CBMs are used widely as a way to measure rate and accuracy. Schilling et al. 
(2007) in an investigation of fluency measures as predictors of future reading success found that 
the subtests of DIBELS significantly predicted reading achievement for the end of the school 
year. Riedel (2007) found ORF subtest of DIBELS to be a good predictor of overall reading 
ability in first and second grade students. Good et al. (2001) found that 96% of students who met 
the benchmark for DIBELS fluency in third grade also met or exceeded on the Oregon Statewide 
assessment. Cummings et al. (2011) identified the NSF component of DIBELS to predict end of 
year outcomes in first grade. Historical analysis of three different studies by Fuchs et al. (2001) 
revealed that correlations exist between fluency and reading comprehension. A strong theme 
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continues to emerge regarding investigated studies: CBMs enable educators to make predictions 
regarding future reading achievement. A strong case can be made for warming up prior to the use 
of tools like DIBELS and AIMSweb as a general outcomes measure and may increase the 
already astute validity and reliability of said tools. AIMSweb is the progress monitoring and 
benchmark tool used in the current study. 
 
Stamina and Endurance 
 Endurance, a minimally researched subcategory of fluency, involves the ability to read 
for extended periods of time with proper rate, accuracy, and prosody. Deeney’s (2010) research 
suggests that it is a “by-product of accuracy and rate [; therefore,] gaining fluency (accuracy, 
rate, prosody, and comprehension) will come before gaining endurance” (p. 447). Additionally, 
students increase endurance only when lower level processes have been achieved. Deeney 
proposes the following techniques for building endurance and fluency: increasing automaticity 
and reading volume, decreasing readability levels, engaging students with books they are 
interested in reading, involving an at-home component, increasing reading expectations, and 
rereading books. Based on Deeney’s findings, warming up prior to an AIMSweb one minute 
probe may increase endurance prior to the general outcomes benchmark and weekly progress 
monitoring assessment.  
Many educators use The Daily 5 (Boushey & Moser, 2006) as a way to increase stamina 
and endurance for tasks of literacy. The framework was used in the current research.  The Daily 
5 components relate to building stamina and endurance by increasing students engaged reading 
through balanced tasks of literacy that support the core instruction. Guthrie, Schafer, and Huang 
(2001) conducted a study on how engaged reading of fourth grade students contributes to their 
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overall reading achievement. Guthrie et al. found the amount of time a student spends engaged in 
reading is connected to reading achievement. Additionally, “engagement was the link between 
the instructional practice of providing reading opportunity and measured achievement in 
reading” (p. 159). A balanced approach to reading instruction includes:  in-class time given to 
engaged reading and its direct relationship to changes in intrinsic motivation, fostering of 
engaged reading by allowing students frequent trips to the library, and balanced reading 
instruction that includes students writing a response to reading, talking about reading in small 
groups, and teacher directed coaching in small groups. Four policy implications were suggested 
as part of the research. First, “engagement in reading can serve as a proxy or promise of 
achievement” (p. 160), so resources as well as time should be given toward increasing reading 
engagement. Second, opportunity to read is directly related to reading achievement and giving 
students individual time must be as important as a systematic reading program. Third, a balanced 
reading instruction connection to reading achievement transcended demographic subgroups 
making a case for balanced literacy no matter what the subgroup. Fourth, teachers need support 
through professional development because their influence is more powerful than that of the 
school (Guthrie, et al.). The study by Guthrie et al. makes a strong case for the use of the Daily 5 
as a way to build stamina and endurance while increasing student engagement through tasks of 
literacy. 
The home connection is also a powerful influence, adding value to the increase of student 
stamina and endurance for acquired skills. In a study by Anderson, Wilson, and Fielding (1988), 
the findings suggest that the amount of time a student spends reading books relates to the 
students’ reading level when they are in fifth grade and to the growth those students have made 
from second to fifth grade. Findings also suggest “that reading books is a cause, not merely a 
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reflection of reading proficiency” (p. 302). The study also indicates that teachers are the most 
powerful influence on how much time students spend reading at home. To promote this, teachers 
should use incentives, assure access to books, provide in school time, and read aloud to students.  
The Daily 5 framework, put into classroom practice, provides a sequential way for 
students to build stamina and endurance for literacy tasks such as silent reading, buddy reading, 
word work, shared reading, and writing. Whenever assessments are used, students must be 
allowed to practice their craft before the onset of an assessment. The Daily 5 is a common 
practice in the research setting and stamina and endurance may develop as a result of the 
warming up to fluency intervention. (More comprehensive descriptions of the component levels 
are included in the Definitions section in Chapter 1.) 
 
Conclusion 
Just as children need to warm up their bodies for physical activity before playing a sport, 
they also need to warm up their minds before taking a progress monitoring assessment. “All 
readers must go through similar stages of learning to read but do so at different rates. The slower 
the rate of learning to read the more the person becomes aware of these component stages” 
(LaBerge & Samuels, 1974, p. 318). Educators must help students build stamina and endurance 
for tasks of literacy to avoid the Matthew Effect in reading (Merton, 1988). The Matthew Effect 
concludes that the rich continue to get richer and the poor get continue to stay or become poorer. 
This connects to reading fluency because students who read fast with comprehension build an 
early advantage over peers who do not (Nutall, 1996). Additionally, students who read slowly 
and have no enjoyment for reading will read less and, as a result, become more likely to drop out 
of school (Stanovich, 1986). Teachers can help students engage more with print by scaffolding 
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endurance and stamina to avoid creating a gap between the “word- rich” and the “word- poor” 
(Rigney, 2010 p. 76). Therefore, this study was designed to examine the practice of warming up 
to fluency in a systematic way prior to the use of AIMSweb as a progress monitoring general 
outcomes measure.  
The review of the literature suggests some interesting and important findings. First, rate, 
accuracy, and prosody are critical but separate elements of reading fluency, and all three areas of 
fluency have important connections to the ultimate reading goal of comprehension. Repeated 
reading practice is a researched strategy for developing all subcomponents of fluency. 
Additionally, universal screening tools like AIMSweb and DIBELS do not give the whole 
picture of the student as a reader, but they do offer a quick snapshot to screen and predict future 
performance on high stakes testing. Lastly, stamina and endurance play a role in reading fluency 






The purpose of this study was to examine second-grade students’ performance on the 
AIMSweb fluency assessment when given warming up to fluency reading activities prior to the 
onset of the assessment.  DRA and MDFR scores were examined. This chapter includes the 
following sections: research design, intervention, variables, participants, research  
questions/null hypotheses, data collection, data analysis, limitations, and conclusion. 
Research Design 
A quasi-experimental nonequivalent comparison group design, using baseline, time 1, 
and time 2 data for one untreated comparison group and one treatment group, was chosen for the 
current study. The data collection process involved AIMSweb (AIMSweb, 2012), the 
Developmental Reading Assessment 2 (Beaver, 2006), and the Multi-Dimensional Fluency 
Rubric (Rasinski, 2012a), as dependent variables and the warming up to fluency intervention as 
the independent variable. For a complete graphic representation and description of the 
intervention see Appendix B. The researcher used baseline, time one, and time two information 
from these three sources. This quantitative study used a one-to-one matching between the control 
and treatment groups because the researcher was working with an intact group of second graders.   
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The quasi-experimental design for the study involves numerous threats to internal 
validity; however, the design was chosen because it had the advantage of using an existing group 
in an educational setting. The researcher was cognizant of the threats to internal validity and lack 
of full control that made it a true experiment, such as randomizing of subjects. Potential validity 
threats for the quasi-experimental design were maturation, selection, mortality, and the 
interaction between these three threats could be an additional threat (Creswell, 2008). When 
using the quasi-experimental approach, the researcher needed to decide if the study would 
answer the causal question. This is only possible when the researcher discovers the 
“counterfactual” (McEwan & McEwan, 2003, p. 57) or believable. The quasi-experimental 
approach relies heavily on design, and those elements are what the researcher controls or 
manipulates. Quasi-experimental groups include “those that are ‘almost’ true experimental 
designs except that the participants are not randomly assigned to groups” (Mertens, 2010, p. 
138). A matching approach was used because “the goal is to pair students—or classrooms or 
schools—in a treatment group with ‘similar’ units in the comparison group” (McEwan & 
McEwan, p. 61). McEwan and McEwan further contend in a quasi-experimental design, the 
comparison group is an estimate of how the treatment group would look in the actual absence of 
treatment. It is critical that if the outcomes from treatment to control are different, it is actually 
caused by the treatment and not due to maturation, history, or selection. The researcher for the 
study gave focused attention to the following implementation considerations: appropriate 
matching of students in the comparison group with the intervention group based on the baseline 
data from the DRA2 and using reliable tools for data collection of AIMSweb, DRA2, and 
MDFR, making the study more longitudinal and increasing the power of the analysis. In doing 




The warming up to fluency intervention was the intervention used with the intervention 
group. The intervention was based on a five day schedule, which proceeded as follows Day 1: 
instructional level material was introduced with the Neurological Impress Method (NIM) by the 
classroom teacher. Day 2: scaffolding of the text, modeling prosody, giving corrective feedback 
to students, and students’ echo repeated re-read text from day 1. Day 3: echo repeated re-read (of 
day 1 text) with an adult classroom assistant or lead reader in which lower level readers engaged 
in echo reading with the classroom assistant and higher level readers used the phonics phones. 
Day 4: adult classroom assistant recorded the repeated reading (of day 1 text) and developing 
prosody through the use of technology (iPads) and students listened to their prosody for 
feedback. Day 5: final repeated re-read with a phonics phone before a cold read AIMSweb 
progress monitoring general outcomes measure assessment at the instructional level. For a 
comprehensive discussion of the intervention see Appendix B. 
 
Classroom Protocols  
Classroom protocols as well as clarification of texts used have been included for the 
following areas: The Daily 5 balanced literacy framework, leveled texts, matching texts to 
readers by utilizing reading levels, and book choices.  
 
Daily 5 Framework 
The researcher used the Daily 5 framework to provide children with a balanced literacy 
approach. The framework provides the building blocks for independent practice resulting in an 
increase in stamina for literacy through, read to self, work on writing, partner reading, word 
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work, and listening to reading (Boushey & Moser, 2006). It is significant to discuss the Daily 5 
framework because it sets the stage for literacy instruction in many primary level elementary 
classrooms. The Daily 5 process began with a 20 minute whole class core reading lesson for that 
day. The core lesson introduced genres combined with comprehension strategies. Furthermore, 
the core lesson transferred into the intervention groups’ reading choices for the week and also 
into the guided reading groups.  
The core reading lessons came from the Good Habits Great Readers program (Fisher, 
Frey & Klein, 2009). Each week, core reading focus lessons implemented through whole group 
direct instruction were accompanied by a shared reading book or poetry poster that presented 
different genres in literature. Next, the students completed two Daily 5 center rotations per-day. 
Rotations were brief, beginning with only a few minutes of scaffolded independent work. Then, 
as students built stamina when the year progresses, they completed up to a 30 minute rotation 
independently. With time, a “sense of urgency comes from understanding the why. The purpose 
for each task is clear, so the activity becomes worthy of concentrated effort and time” (Boushey 
& Moser, p. 22). As stated above, The Daily 5 included the following center rotations: read to 
self, work on writing, partner reading, word work, and listening to reading. The researcher has 
always included these differentiated center rotations as a practitioner, but two years ago the 
district encouraged the use of the official Daily 5, framework and the researcher adopted the 
consistent terminology.  
Leveled Texts 
 Leveled texts refer to specific reading materials that follow a progression from simple to 
complex texts. Text progressions have different types of criteria for leveling established. Types 
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of leveling include readability formulas or the application of multiple criteria, such as language 
predictability, text formatting, and content as well as estimates of grade level difficulty or 
ordering by numbers or letters (Brabham & Villaume, 2002). “Progressions of leveled text are 
important because they encourage teachers to select materials that are just right for students” (p. 
438).  However, a sort of “leveling mania” (Szymusiak & Sibberson, 2001, p. 16) has occurred 
as a result of the importance of matching texts to readers.  Leveling mania refers to the loss of 
important aspects of effective reading education because leveling becomes the focus (Brabham 
& Villaume). Additionally, “When students’ reading diet is exclusively a leveled one, their 
purpose for reading disappears. They read for us. They become eager to reach the next level 
instead of being eager to learn more from what they are reading” (Szymusiak & Sibberson, p. 
16). Leveling must be used with discretion. An important reason for leveling books is to allow 
for quick responses to vocabulary in the students’ schema while also allowing just enough 
opportunity to gain schema from new words (Clay, 2005). Along with leveling as an important 
consideration in book choices for students, the researcher will considered student interest, word 
count, appropriate themes, and overall knowledge of the student when considering the reading 
diet for each student’s intervention materials.  
Texts progressions are leveled on differing ideas regarding what supports developing 
readers best. The three views include the comprehensive view, phonics emphasis, and formulaic 
view (Brabham & Villaume, 2002). The comprehensive view and phonics emphasis have a 
primary kindergarten through third grade focus. The center of attention is on “fluency 
development and learning to read and therefore incorporates decoding skills, cueing strategies, 
vocabulary development and phonics” (Weaver, 2000, p. 31).  
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The formulaic view arranges text progressions and readability formulas by grade level. 
This approach moves to the intermediate third through sixth grade level. “The focus is no longer 
on fluency but rather on increasing the ability to process and learn from text, including 
vocabulary development, interpretation skills, and higher level thinking skills, and application 
and integration with various content subject areas” (Weaver, 2000, p. 33). Allington (2001) 
discusses a number of formulas for generating readability. They include Flesh-Kincaid 
Readability Statistics, Dale-Chall Readability Formula, Lexile Framework, Advantage Learning 
Systems, and Degrees of Reading Power. All operate on the premise that more simplistic texts 
have shorter sentences, syllables, and words than more difficult texts (Brabham & Villaume, 
2002). Allington suggests that “such formulas can be useful if only for providing a ballpark 
estimate of text difficulty. A ballpark estimate is better than none at all” (p. 48).  
The comprehensive view embraces text levels as a concept and not a formula and is 
based on the Reading Recovery Model (Clay, 1991). “Gradients of difficulty are essential for 
teachers making good decisions about materials they select for children to read, but all gradients 
are inevitably fallible” (p. 201) because the student’s interest must be considered. Even gradients 
of difficulty are meant to be a guideline and not the only way to make selections for students.  
For the purpose of this study the chosen intervention books were leveled from the 
Developmental Reading Assessment (DRA) (Beaver, 2006). Levels are A, 1, 2, 3, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 24, 28, 30, 34, 38, 40, and 44. The levels are generated using the Fountas and 
Pinnell (1996) leveling system. Fountas and Pinnell’s leveling system is grounded in the work of 
Clay (1991). The Reading Recovery Model focuses on the development of reading fluency 
(Weaver, 2000). For that reason DRA leveling supported by Clay’s framework was used. 
Although leveling is more subjective than the formulaic approach, it includes text support factors 
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such as content, illustrations, length, curriculum, language structure, judgment, and format (Fry, 
2002). Leveled books provided a good match for the second-grade level intervention group for 
the study. The aforementioned existing research supports the factors that play a key role in 
matching texts to readers during the primary grade levels.  
Matching Texts to Readers 
Matching text to readers is critical because “There is a thin line between leveling books 
and leveling children” (Calkins, 2001, p. 120). Teachers need to enrich and build schema based 
upon the students’ experience and interests (Dzaldov & Peterson, 2005). If students are not 
interested in the choices teachers make for them, reading will not be an adventure and they may 
not learn as much making student choice critical. 
Matching texts to readers includes the consideration of matching a student with easy, 
independent, instructional, or difficult text. When a reader’s independent level is determined, it is 
common practice to match a student’s independent reading level to the book level choices and 
then place appropriate books into a book bin or box for the student’s accessibility. Easy Level is 
text read with 100% accuracy.  The independent level or “just right” level is a text where the 
student can read 9 out of every 10 words with comprehension. Instructional level is 90-95% of 
the words read correctly with comprehension. Text read at a level less than 90% is at the 
frustration or difficult text level (Clay, 1991). The DRA2 levels used for the study are 
instructional 90-93% and independent 94% and above. Because all students should receive 
reading instruction at the instructional level (Fountas & Pinnell, 1996), the intervention materials 
used in this study began on Monday of each week at the instructional level for each student. The 
same book was used all week as the student gained independence. After assessing the student on 
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Friday with a cold AIMSweb progress monitor read, the book was placed into the student’s book 
bin and a new book was determined for the following week based on the student’s reading level 
and interest level. AIMSweb is a curriculum-based measurement that assesses the student’s rate 
and accuracy using a one minute timed passage 
Book Choices 
Prior to beginning the intervention, books from the core-reading program were chosen for 
the intervention group at each student’s instructional DRA2 assessment level. Books were 
chosen based on the core skill determined by the Good Habits Great Readers (GHGR) program 
(Fisher et.al, 2009). GHGR matches DRA leveled books to readers based upon the focus 
comprehension skill taught that week. The researcher specifically avoided genre choices that fall 
outside of Weaver’s (2000) guidelines for genre in second grade. Appropriate genres for second 
grade include folktales, picture books, realistic fiction, informational books, and mystery 
selections. The researcher also avoided using AIMSweb passages and DRA2 assessment 
benchmark books that included genres falling outside of the genres most appropriate for second 
grade. The researcher added several different components to choosing books. Students filled out 
an interest survey from the DRA2 quarterly (Beaver, 2006) to determine each individual’s 
interest level (See Appendix C). Next, the researcher used the interest level of the student to 
determine the choice for the week. It is critical for students to have a choice in what they are 
reading because 
when a child chooses a book, she or he takes responsibility for learning. Children usually 
select a book because they are interested in the topic. Therefore, whether the book 
reflects their reading ability may be secondary, since interest can motivate a child to read 




Students in the intervention group had book boxes. Students were allowed to put each 
week’s instructional level intervention book into the book box to reread whenever they had 
additional time throughout the day, for example, during the Daily 5 read-to-self time. 
Students were taught how to use the three finger rule for picking out just right books at 
the independent reading level. Students were encouraged to use the rule when picking out 
additional books outside of the intervention materials for their book boxes. When children read 
the first two pages of a book they hold up a finger for every word they are unable to read; if they 
hold up three fingers the book is too hard for them (Allington, 2001). Interest level is equally as 
important. Students were allowed to choose additional books of high interest for their book box 
because “appropriateness is culturally determined within the context of students’ lives” (Dzaldov 
& Peterson, 2005, p. 225).  Dzaldov and Peterson’s study on independent and instructional level 
book choices in primary classrooms suggested leveled text choices are useful as long as they are 
part of a balanced literacy approach and that it is important to know each student’s interest level. 
The book box included a book log (see Appendix D). The book log was ongoing throughout the 
school year. The researcher modeled its use and frequently discussed the importance of having a 
good reading diet. The researcher held individual conferences with each student quarterly 
regarding the student’s individual reading diet as well as assisted students with their goal to read 
widely. The researcher also modeled the idea that of “making difficult books accessible and easy 
books acceptable” (Fielding & Roller, 1992, p. 678).  
Children need to be aware that each book has something they can learn and that we 
celebrate successes not determined by level, but by individual choices in reading material. “It is 
important to allow students independent reading time with difficult books” (Fielding & Roller, 
1992, p. 680). It is just as important to allow students to regularly select books from a wide range 
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of levels to “remove the stigma of reading ‘easy’ books” (p. 682). The researcher wanted to 
avoid the stigma of being in the intervention group for this study by making all transitions 
seamless and students less aware they were reading at a lower level than the rest of the students 
in the class. This was done by allowing students to embrace excellence in reading at any level, 
flexible groupings when appropriate, and frequent celebrations at all levels of instruction. This 
included daily fluency performances for the whole class which promoted success at every level.  
 
Variables 
The independent variable for the current study was the warming up to fluency 
intervention. The dependent variables for research consisted of measurement of the following 
areas of fluency: reading rate measured in words per minute (WPM), decoding accuracy 
measured in number of errors, and prosody measured in reading expression and volume, 
phrasing, smoothness, and pace as determined by the MDFR.  
A fourth dependent variable was the Developmental Reading Assessment 2 (DRA2), 
which was used as a holistic measurement of all core areas of reading and was indicated by one 
leveled score. The DRA2 score was also used to determine whether student would receive the 
intervention. It was imperative for the researcher to use the DRA2 as the gate assessment into the 
intervention for students because the DRA2 is based on a sequence and progression of skills. If 
the lower level skills of fluency as determined by rate and accuracy are not met, students are not 
allowed to move ahead to the comprehension section of the passage used for assessment (Beaver, 







The population for this study consisted of second-grade students attending a public 
elementary school in a rural area of the Midwest. The building was one of five kindergarten 
through fifth grade elementary schools in the district. The building housed two sections of each 
grade level kindergarten through fifth grade for a total of 297 students. The building was also 
home to an early childhood program for the community. The school population had 26% low 
income students and 14% were in the reading improvement program, and 6% had an 
Individualized Education Plan (IEP). The overall demographics showed 13% of students were 
non-white, 0.33% American Indian, 2% Asian, 3% African American, 7% Hispanic, and 2% two 
or more races. Additionally, the students were 54% female and 46% male.  An average of 53.5% 
of students met or exceeded in Illinois State Achievement Test (ISAT) reading and 58.3% met or 
exceeded in math, an assessment that included 20% Common Core for the first time.  
The school was considered a school of choice for the second year in a row for the 2013-
2014 school year, putting the school on the first year of academic warning for the 2013-2014 
school year. The school did meet Safe Harbor requirements for reading. Safe Harbor entitles 
schools to make AYP (Annual Yearly Progress) if each subgroup in a district that fails to reach 
proficiency targets can reduce that percentage by 10% from the prior year. That subgroup also 
needs to meet the attendance and graduation targets as well. The building made adequate yearly 
progress (AYP) in reading but not in math (ISBE, 2014)  
 
Sample 
The sample was chosen from an intact group of second-grade students located at 
Smallville Elementary where the researcher works. There were 48 second-grade students from 
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which the researcher one–to–one matched the control to the intervention group. Of the 48 
students there were 31 girls and 17 boys, 40 white students, and four non-white students, two 
students with individual education plans (IEPs), and one student from the comparison group 
identified with a learning disability in April of 2014 before completion of the intervention. 
Criterion sampling was used because the intended population was contingent on the 
baseline scores of the (DRA2) for the students. Students were selected if their independent 
reading level was determined to be DRA level 8, 10, 12, 14, 16, 18 or 20. Independent level 16 is 
the end of the year expectation for first grade and the beginning of the year expectation for 
second grade; therefore, levels 10, 12 and 14 include students on the cusp of being at grade level. 
Due to the developmental nature of reading abilities, wider spreads of DRA2 scores were 
included. Level 8 was included to account for the reality that learning is very developmental at 
this age. Although students may not be on the cusp, they are moving ahead at their own rate and 
are displaying progress that is developmentally appropriate for this age. Level 16, 18 and 20 
were also considered to increase the sample size, if needed. One–to–one matching on the DRA2 
scores was carried out to match students in the intervention group (labeled Group A) with 
students in the comparison group (labeled Group B). The intended sample was slightly different 
from the obtained sample due to class size and student DRA2 levels during the first benchmark 
of the school year. One–to–one matching of abilities occurred after completion of the DRA2 
during the first few weeks of school. There are two second-grade classrooms at Smallville 
Elementary. When the study began there were 17 students in the comparison group and 17 
students in the intervention group.  
The data collection process did not include student names for the purpose of this 
research. All student participants were assigned letters that corresponded with their group and 
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numbers that corresponded to their one–to–one matching counterpart distinguishing intervention 
group A from comparison group B. The group number was followed by a letter (e.g., 1a and 2a, 
1b and 2b). “Assigning numbers to returned instruments and keeping the identity of individuals 
confidential offers privacy to participants” (Creswell, 2008, p. 179).  
An informed consent form (Appendix E) was given to the parents of the students selected 
to participate in the study. The assent form (Appendix F) was also given to the second-grade 
students asked to participate in this study. The formal consent letter contained the following 
items: the purpose of the study, timeline of the study, the time involved for the participants, how 
the data would be used, activities conducted, and how it will benefit the school and provisions 
for confidentiality (Creswell, 2008). Parents and students had the choice to withdraw from the 
study at any time and for any reason without judgment or penalty however, only one student 
from the study because the family moved after the first benchmark. 
The researcher met with the current building administrator, curriculum director, and 
superintendent of the district to ask for permission to research for the 2013-2014 school year in 
May of 2013. A letter was sent to the researcher from the superintendent approving the research 
(Appendix G). Researcher obtained approval from the Institutional Review Board to conduct 
research for the 2013-2014 school year (Appendix H). Researcher also asked permission from 
the Pearson to use DRA2 and AIMSweb documents (Appendix I). The researcher obtained email 
permission from Dr. Timothy Rasinski to use the Multidimensional Fluency Rubric as part of the 
research (Appendix J).  
 
Research Questions/Null Hypotheses 
 This study was based on the following research questions and null hypotheses.  
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1 What effect does the warming up to fluency intervention have on reading rate as 
measured by AIMSweb? 
2 What effect does the warming up to fluency intervention have on oral reading 
accuracy as measured by AIMSweb? 
3 What effect does the warming up to fluency intervention have on reading prosody  
  
as measured by the Multidimensional Fluency Rubric (MDFR)? 
 
4 What effect does the warming up to fluency intervention have on reading level as  
 
measured by the Developmental Reading Assessment (DRA2)?  
 
The null hypotheses for the above research are listed below for each research question. 
The level of significance for rejection of the null hypotheses was set a priori at α= .05. 
 NH1: There is no difference between the treatment and comparison group on reading 
rate as measured by AIMSweb. 
 NH2: There is no difference between the treatment and the comparison group in the 
oral reading accuracy as measure by AIMSweb. 
 NH3: There is no difference between the treatment and the comparison group in the   
prosody as measured by the Multidimensional Fluency Rubric (MDFR). 
 NH4: There is no difference in the treatment and the comparison group on reading 
level as measured by the Developmental Reading Assessment 2 (DRA2).  
 
Data Collection 
In this section, the data collection strategies are discussed. First, the chronological order 
of the data collection process is presented. Next, the validity and reliability of each instrument 
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are discussed. Last, a detailed description of how each instrument used in the data collection 
process is presented as well as a table displaying how the tools align with the research questions.  
Data collection occurred during the 2013-2014 school year. Data collection for the study 
included baseline, time 1, and time 2 benchmark information from the following instruments: 
AIMSweb one minute fluency probe, Developmental Reading Assessment 2 (DRA2) and the 
Multidimensional Fluency Rubric (MDFR). The information was collected in September 2013, 
January 2014, and May 2014 (see Figure 2).  An existing data collection process was already in 
place for AIMSweb and DRA2 in the targeted district. The MDFR was in addition to data that 
were already stored in an existing database for all students.    
 
Figure 2. Timeline for assessments. 
Instrumentation 
Three instruments were used as part of the research: AIMSweb, DRA2, and the MDFR. 
All three instruments have undergone testing to assess reliability and validity and are explained 
in more detail in the following paragraphs. AIMSweb and the DRA2 assessments were both used 
district wide, and the district was very interested in the use of these instruments as part of the 
research study. Additionally, the DRA2 measurement ensured the researcher that students who 
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may benefit from the intervention would not be missed. The MDFR was chosen because 
AIMSweb and the DRA2 did not measure the prosody of the student. The researcher was very 
interested in the increase in reading prosody or expression.  
 
AIMSweb  
 “Reliability of a test refers to the consistency of scores from different administrations at 
about the same time” (Daniel, 2010, p. 1). Daniel’s clinical assessment for Pearson evaluated the 
reliability of R-CBM’s in two separate studies (Christ & Silberglitt, 2007; Howe & Shinn, 2002).   
Howe and Shinn’s (2002) study involved an administration of alternate forms where 
administration was concurrent and simultaneous. The sample size for this study from grades one 
through eight was 204 students. About 25 students per grade level were tested. Data from 
different or alternate AIMSweb passages at the same level reading level were tested for 
reliability. Single probes were tested, and also the mean of three probes were tested. The single 
probe for grade two had a reliability indice of .82 and the mean of three scores for grade two was 
.93. The mean of the three scores was more reliable.   
Christ and Silberglitt’s (2007) study focused on an interval of four months between 
administration of three different forms. This study produced fall/winter reliability indices of .93 
and winter/spring reliability indices of .94. This study was longitudinal across eight years and 
included 8,200 students. The two studies indicated reliability scores for AIMSweb R-CBM 
benchmark in the low 90s” (Daniel, 2010).  
In a study by Fuchs et.al (1988) to test that fluency is more than reading at a fast rate, the 
validity of informal reading comprehension was tested. A comparison of reading fluency with 
commonly used comprehension measures was performed.  Results revealed that specifically 
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curriculum-based measurement (CBM) fluency scores connected with the SAT (Stanford 
Achievement Test) more than any other more widely used comprehension methods (r = .91). 
 
Developmental Reading Assessment 2 (DRA2)  
According to Beaver (2006), the DRA was developed and field tested in collaboration 
with classroom teachers at the Upper Arlington City School District in Ohio starting in 1988 
through 1996. In 1999, 20 new assessments were created and field tested. In 2005, the DRA2 
was created as a revision based on feedback and suggestions from practitioners using the tool. 
The new DRA2 used for the purposes of this research was field tested across the United States 
by teachers.  The DRA2 assesses students in the following areas: reading engagement, oral 
reading fluency, and comprehension.   
McCarthy and Christ’s (2010) review of Beaver’s (2006) work indicated that the 
technical manual includes information on reliability in the following areas: internal consistency, 
parallel equivalency reliability, test/retest reliability, and inter-rater reliability. There were 1,676 
K-8 students used to determine the technical adequacy. Reliabilities between oral reading 
fluency and comprehension ranged from .50 to .80. Correlation coefficients for test-retest 
reliability were .90 and higher. Twenty-six different raters administered the DRA2 to 30 
students. The inter-rater reliability of agreement for reading fluency and comprehension were 
66% and 72% of the time. 
McCarthy and Christ (2010) also found that the technical manual includes information on 
face validity, criterion-related validity as well as concurrent, predictive, and construct validity. 
Face validity was high with practitioners. Practitioners also reported high utility for this 
assessment. The criterion-related validity of concurrent and predictive were determined. 
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Correlations between scores were .60 and .70. The use of teacher ratings compared to scores was 
calculated for predictive validity. The coefficients were .60 and .60, respectively, for 
comprehension and oral reading fluency. Lastly, construct validity calculated how the DRA2 
measures fluency and comprehension. Oral reading fluency reported a high correlation of .78  
and comprehension also high correlation of .89.  
 The DRA2 scores were not equal interval scores. The researcher acknowledges this and 
conducted a non-parametric technique of the Mann-Whitney test with reading level as an 
outcome. The Mann-Whitney did not report statistical significance so the researcher reported the 
repeated measures ANOVA information in the findings.   
 
Multidimensional Fluency Rubric (MDFR)  
 The MDFR (Appendix K) researched by Rasinski et al. (2009), was used to measure 
reading prosody. Inter-rater reliability of .86 was reported. Two raters independently scored each 
electronically recorded reading. If there was a discrepancy, a third rater was introduced. Over 
four years 12,000 reading samples were collected and less than 10% required a third rater. A 
revised version of the MDFR was used for the purpose of the current study (Rasinski, 2012a).  
 Validity evidence was also reported for this tool. The MDFR is an extension to a rubric 
used in a prior National Assessment for Education Progress (NAEP) study that reported 
predictive validity between oral reading prosody and silent reading comprehension in fourth 
graders (Daane, Campbell, Grigg, Goodman, & Oranje, 2005). Additionally, a panel of five 
reading experts reached undisputed agreement that the tool holds face validity in its use to assess 
the critical features of prosody (Daane et al.). 
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 Table 1 contains a list of the research questions and how they align with the data 
collection instruments for this study.  
Table 1 
 



































































Research Question #1 What effect does the warming up to 
fluency intervention have on reading rate as measured by 
AIMSweb?  
X   
Research Question #2:  What effect does the warming up to 
fluency intervention have on oral reading accuracy as 
measured by AIMSweb? 
X   
Research Question #3 What effect does the warming up to 
fluency intervention have on reading prosody as measured by 
the Multidimensional Fluency Rubric (MDFR)? 
 
  X 
Research Question # 4 What effect does the warming up to 
fluency intervention have on reading level as measured by the 
Developmental Reading Assessment (DRA2)?  




AIMSweb Fluency Benchmark Procedure 
 The AIMSweb fluency probes, measuring rate and accuracy, for second-grade students 
were used as weekly progress monitoring tools and also as a benchmark tool (AIMSweb, 2012). 
During the weekly progress monitoring, students were assessed on Fridays after warming up to 
fluency intervention were complete. This was a one minute “cold read” selected from 33 
different second-grade reading probes from AIMSweb. The AIMSweb benchmark probes are 
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were one minute probes. For the purpose of benchmarking, students were given three different 
passages and timed for one minute from each passage. The number of errors were recorded and 
subtracted from the number of words per minute (wpm). The median of the three scores were 
recorded for the benchmarking period. The timing started when the student said the first word of 
the passage. If the student came to an unknown word, it was given to the student after three 
seconds and marked as an error. A copy of the nine probes used for second-grade students in fall, 
winter, and spring is included in Appendix L. Additionally, Appendix L was included and is a 
copy of the school district’s comparison to the national norms for AIMSweb.  
 
Developmental Reading Assessment (DRA2)  
The DRA2 assessment was used as a benchmark tool for the purpose of this study. 
Conducting the DRA2 assessment conference includes a number of steps. The steps are listed in 
the DRA2 teacher’s guide (Beaver, 2006), so for the purposes of this chapter, the researcher will 
discuss the sequence by referencing the numbered sections from the DRA2 for levels 6, 8, 10, 
12, 14, 16, 18 and 20. A more comprehensive example for level 12 (teacher observation guide) is 
included in Appendix M, and the steps for all DRA2 levels are in Appendix N.  
 Section 1 of the process involves selection of the leveled text. During the beginning 
of the school year the researcher determined each student’s end-of-the-year 
independent DRA2 level from grade one and assessed the student at the next level up 
for the onset of the second-grade year. The student’s reading engagement was 
measured at this time by asking him/her about his/her favorite books and who reads to 
him/her at home.  
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  Section 2 involves an introduction or preview of the new book. The student was 
invited to select a text at that level. When a student’s reading score falls into 
independent levels 12, 14, or 16, he/she does a picture walk of the book and 
articulates what the pictures tell about the story.  
 Section 3 involves a documentation of the student’s oral reading errors.   
 Section 4 is a timing of the student’s oral reading. 
 Section 5 involves recording the wpm.  
 Section 6 entails recording the number of uncorrected miscues.  
 Section 7 includes a chart that measures if the student falls into the correct wpm 
range.  
 Section 8 includes an additional chart that measures if the number of miscues fall into 
the correct range. Additionally, Section 8 instructs that if the student falls below the 
independent level in either reading fluency or number of miscues, the assessment is 
stopped and it is determined that the level is at frustration even though the 
comprehension questions have not be given. When the student passes the benchmark 
for number of miscues and wpm, the assessment allows him/her to move onto the 
comprehension questions. 
According to the DRA2 guidelines (Beaver, 2006), during the comprehension section of 
the DRA2 for levels 12, 14, and 16 the format for each step is 
 Step 1, the student retells the story in order from beginning, to middle, to end. 
  Step 2 allows the teacher to prompt the student as a way to probe him/her for deeper 
understanding.   
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 Step 3 involves meaningful reflection and making connections.  When the assessment 
is complete, a rubric is filled out to discover if the student is at an independent level 
for the assessment. If the student’s score is below 19 out of 25 for the comprehension 
section of the DRA2, he or she is not independent at that level even if the fluency 
score is high enough. 
       To synthesize the results of the DRA (Beaver, 2006): First, if a student’s fluency score 
falls below the independent level for miscues, he or she should not be assessed at the higher 
level. Second, if the fluency score falls into the independent level but the comprehension level 
falls into the instructional level, he/she should also not be assessed at the higher level.  Third, the 
DRA2 suggests that if you are moving to assess above the current grade level, both fiction and 
nonfiction levels should be tested before moving ahead in the DRA2 assessment.     
 
Multidimensional Fluency Rubric (MDFR)  
 The Multidimensional Fluency Rubric (MDFR) was used as a benchmarking tool for the 
purpose of this study (Rasinski, 2012a). Each student was recorded during the AIMSweb 
benchmarking sessions, and the MDFR was used to score the student’s overall prosody. Four 
areas of prosody were measured: expression and volume, phrasing, smoothness, and pace. Each 
prosodic feature was measured on a scale of 1-4, with 4 being the highest level of prosodic 
reading for all of the features. The overall prosody goal is to read in a conversational manner 
with good phrasing and use of punctuation as well as appropriate intonation.  Recording of the 
student’s reading will allow for more than one person to assess the prosody. The researcher 
assessed the prosody, and then the reading specialist also assessed the prosody using the rubric. 
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If the scores were different, the Delphi process was used to establish inter-rater reliability for the 
use of this tool during this research. See Appendix K for an example of the MDFR.  
The Delphi Process. The Delphi Process was used to establish inter-rater reliability for 
the use of the Multidimensional Fluency Rubric (MDFR). Typically, the process is used when a 
group of experts in a specified field are unable to meet physically to obtain consensus on a topic 
(Spinnelli, 1983). The researcher used the Delphi Process because use of the MDFR rubric does 
not lend itself to precise measurement and can benefit from subjective judgments on a combined 
bias and because the researcher and the reading specialist have diverse backgrounds with respect 
to their individual positions in the building (Linstone & Turoff, 1975). For the purpose of this 
study, the researcher used the normative Delphi (consensus Delphi) focusing on reaching 
consensus with two experts scoring the responses and then meeting to discuss the results. The 
steps used to obtain consensus through the Delphi Process include the following: 
1. Identifying the experts with whom to seek consensus (the researcher and the reading 
specialist). 
2. Having each expert individually score the prosody of each student in the comparison 
group and the intervention group by listening to each child’s recorded prosody and 
scoring it with the MDFR. 
3. Matching the scored pieces. All items receiving the exact same score are separated 
from the pile and filed as the benchmark score.  
4. Agreeing ahead of time that if any score was off by one point in the same area of the 
rubric, the team would automatically agree to accept the lower score.  
5. Agreeing that if any scores were different by more than one point, the two experts 
would meet to discuss the scores by re-listening to the prosody and deciding as a dyad 
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what the final MDFR benchmark score should be and reach consensus on all scores 
for all three of the benchmark periods.  
The Delphi process was very important to establishing instrumentation between the two raters 
working with the rubric and therefore increasing the validity and reliability in use of the MDFR 
to measure prosody during each benchmark period.  
Summary 
In this section the data collection for the baseline, timeline one, and  timeline two 
instrumentation and benchmark information was discussed for the AIMSweb one minute fluency 
probe, the Developmental Reading Assessment (DRA2) and the Multidimensional Fluency 
Rubric (MDFR). The next section describes how data were analyzed. 
 
Data Analysis 
  This portion of the chapter will discuss the analyses used to answer the four research 
questions. Because this research study was conducted with a small intact group of second 
graders, it was necessary to increase the power of the statistical analysis. Therefore, the next 
section begins with a discussion on how the researcher increased the power and then investigates 
the types of analysis for each data source.  
 
Power Considerations 
Increasing the power was imperative to the study because the study was quasi-experimental and 
the sample size was relatively small. The power is equal to the probability that a treatment effect 
will be identified by the test if there really is a treatment effect (Gavetter & Wallnau, 2011). 
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Power of analysis for the current study was dependent on sample size, alpha level (α), and 
assumed effect size in the population. One way the researcher worked to increase the power was 
to increase the sample size. One way to do this was to use all the students in both second-grade 
classes. However; the researcher noted more value in a one-to-one match of control and 
intervention groups because of the information it provided for future instructional implications. 
Additionally, the researcher was unable to move outside of the grade level to expand the sample 
because the integrity of the intervention could be decreased when others needed to be trained on 
implementation of the intervention. Thus, the sample size was limited to one-to-one matched 
students from the two second-grade classes. This matching procedure increased the power by 
decreasing the extraneous variability inherent with uncorrelated samples. The researcher also 
increased the sample size by expanding the levels of the DRA2 to include levels 18 and 20. 
Additional analyses were carried out using student age as a covariate, and gender as a factor, 
again reducing extraneous variability as another way to increase the power of the study.  
 Data from AIMSweb, MDFR, and DRA2 were analyzed. Prior to this, a G*POWER 3.0 a 
priori power analysis was conducted. This analysis indicated that a repeated measures ANOVA 
analysis with two groups, using alpha = .05, and an assumed moderate effect size would require 
a minimum of 34 participants to attain 66.37% power.  
 
Analytical Strategies 
The data were entered into SPSS. Data collection included the following sources of data: 
AIMSweb reading rate and accuracy reported in words per minute (wpm) with a separate score 
for errors recorded during the same assessment, Developmental Reading Assessment 2 (DRA2), 
and collective scores data taken from the Multidimensional Fluency Rubric (MDFR) that 
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measures overall reading prosody on a scale of 1-4 in the areas of expression, volume, phrasing, 
and pace. The benchmark data were collected during the fall, winter, and spring, as designated 
by the school district.  
Descriptive statistics were calculated for each Measure. Specifically, means, and standard 
errors were be reported for each variable. Adjusted means were reported for the ANCOVAs. 
 Inferential analyses were carried out using repeated measures analysis of variance 
(ANOVA), repeated measures factorial analysis of variance (ANOVA) and repeated measures 
analysis of covariance (ANCOVA). Additionally, effect sizes (η2) were computed and 
interpreted for all ANOVA and ANCOVA analyses using Cohen’s (1992) guidelines. 
 
Repeated Measures ANOVA 
 The main analyses for the outcome variables of rate, accuracy, prosody, and reading level 
were measured with a repeated measure ANOVA. The repeated measures ANOVAs were carried 
out using the data set from the control and intervention groups at baseline, time 1, and time 2. 
Levene’s test of equality of error variances was used to test the assumption of variance 
homogeneity for all main analyses. Histograms for the residuals for baseline, time 1, and time 2 
were also assessed for excessive skewness. Four repeated measure ANOVAs were conducted 
separately, one for each research question, to determine the effects of the intervention over time. 
 
Repeated Measures Factorial ANOVA 
 Exploratory repeated measures factorial ANOVAs were also carried out for each 
outcome variable of rate, accuracy, prosody, and reading level. These analyses were carried out 
using group (with two levels: intervention and control), gender (with two levels: male and 
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female) as between-subjects factors, and time (baseline, time 1, and time 2) as a within-subjects 
factor. This statistical analysis was chosen to examine the effects of as well as to increase the 
power of the analyses. Levene’s test of equality of error variances was used to test the 
assumption of variance homogeneity. Histograms for the residuals for baseline, time 1, and time 
2 were also checked for skewness. Four repeated measures factorial ANOVA tests were 
conducted separately, one for each research question.  
 
Repeated Measures ANCOVA 
 Exploratory ANCOVA analyses were also carried out for each outcome variable: rate, 
accuracy, prosody, and reading level. Here, age in months was employed as a covariate. This 
statistical analysis was carried out to examine the effects of age, as well as to increase the power 
of the analyses. Levene’s test of equality of error variances was used to test the assumption of 
variance homogeneity. Histograms for the residuals for baseline, time 1, and time 2 were also 
checked for excessive skewness. Four repeated measures ANCOVA tests were conducted 
separately, one for each research question.   
   
Summary 
This section described the statistical analyses employed for the current research. 
Descriptive statistics included means, adjusted means, and standard errors. Inferential statistics 
included repeated measures ANOVAs for the main analyses, with eta squared reported as an 
effect size. Exploratory analyses include repeated measures factorial ANOVA with gender as a 





The quasi-experimental methodology for the study was presented in this chapter. This 
included an explanation of the data collection instruments as well as information about their 
validity and reliability.  Descriptive and inferential statistics were used to analyze the data 
obtained from the AIMSweb, DRA2 and MDFR. The next chapter summarizes the results of the 











 This chapter reports the results of the data collected over an 18 week implementation of 
the warming up to fluency intervention. A pretest-posttest design was used to assess scores 
obtained at baseline, time 1, and time two. The measures included words per minute (wpm-rate), 
accuracy (errors), prosody, and overall reading level using AIMSweb (AIMSweb, 2012), 
Multidimensional Fluency Rubric (MDFR, Rasinski, 2012a) and Developmental Reading 
Assessment 2 (DRA2, Beaver, 2006) during the fall, winter, and spring benchmark periods of 
time. Repeated measures analysis of variance (ANOVA) was used to determine the effect of the 
intervention on the outcomes of each of the above assessment tools. T-tests and analysis of 




 The initial sample contained 48 second-grade students. The intervention included 17 
second-grade students: 13 girls and 4 boys. The comparison group, which was one-to-one 
matched with the treatment group by DRA2 level, also had 17 second-grade students: 10 girls 
and 7 boys. However, one male student in the comparison group moved away before the second 
benchmark; therefore, time two and time three scores for this student were missing. Due to the 
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low sample size, the researcher decided to leave the scores in for this student and completed a 
mean imputation (for time two and three for all variables), which estimates the mean and 
preserves statistical power. As a result, the final comparison data included the original 34 
students (n = 34). Demographic information for the 34 students is represented in Table 2. 
Table 2 
 
Demographic Information for Student Sample 
 
  
Intervention Group Comparison Group Total 
Characteristic  Frequency Percent Frequency Percent Frequency Percent 
Gender 
Male 4 23.5% 7 41.2% 11 32.4% 
Female 13 76.5 % 10 58.8% 23 67.6% 
Teacher 
Teacher A 10 58.8% 7 41.2% 17 50% 
Teacher B 7 41.2% 10 58.8% 17 50% 
 
Findings  
 The findings for this study are organized according to the research questions. 
1 What effect does the warming up to fluency intervention have on reading rate as 
measured by AIMSweb? 
2 What effect does the warming up to fluency intervention have on oral reading 
accuracy as measured by AIMSweb? 
3 What effect does the warming up to fluency intervention have on reading prosody  
 
as measured by the Multidimensional Fluency Rubric (MDFR)? 
 
4 What effect does the warming up to fluency intervention have on reading level as  
 





The null hypotheses are presented in the findings for each applicable research question. 
The level of significance for rejection of the null hypotheses was set a priori at α= .05. The 
following section will discuss the findings based on each research question.  
 
Preliminary Analysis 
 The researcher looked at the z scores for all of the variables to determine if there were 
any outliers in the data set. There were two notable z-scores of –3.01 (MDFR time 2) and 3.00 
(errors time 1). Because the scores were very close to the 3.0 criterion for removal the researcher 
decided to leave these scores as they were.   
Table 3 displays raw data of each student and his/her matched pair according to the 
DRA2 reading level during the baseline assessment as well as time 1 and time 2 assessments.  
Table 3 
 
Raw Data for DRA2 Scores at Baseline, Time 1, and Time 2 for Students from Intervention 
(Group A) and Control (Group B)  
 
 Baseline           Time 1          Time 2 
1a   8    14    24 
1b   8    12    12 
2a   10    20    24 
2b   10    16    20 
3a   12    20    20 
3b   12    24    28   
4a   14    28    28 
4b   14    24    24 
5a   14    20    28 
5b   14    20    30 
6a   14    18    28 
6b   16    18    24 
7a   16    18    28 
Table continued on next page 
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Table 3 cont. from previous page 
7b   16    30    38 
8a   16    20    30 
8b   16    20    24 
9a   16    20    24 
9b   16    16    28 
10a   16    24    24 
10b   16    16    28 
11a   16    20    30 
11b   16    20    30 
12a   16    20    28  
12b   16    20    28 
13a   16    34    34 
13b   16    24    24 
14a   20    24    24 
14b   20    24    34 
15a   20    28    34 
15b   20    20    30 
16a   20    24    24 
16b   20    38    40 
17a     8    10    18 
17b     8                       Missing                Missing 
 
The following observations were made based on the DRA2 data: 
 3 of the 17 matched pairs of students (18%) were above the beginning of the year 
baseline expectation for second grade at level 20 but were included in the study to 
increase the sample size. 
 Students 9b, 10b, and 15b (18%) made no progress from baseline to time 1.   
 8 of the 17 students (47%) in the intervention condition showed higher growth than 
their matched counterpart in the comparison group from baseline to time 1.  
 3 of the 17 students (18%) in the comparison group displayed higher growth than 
their matched counterpart in the intervention group from baseline to time 1. 
 Intervention students 4a and 15a met the end of the year benchmark expectation of 
level 28 during time 1. Intervention student 13a exceeded the end of the year 
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benchmark expectation. Control students 7b and 16b exceeded the end of the year 
expectation for time 1.  
 6 of the 17 matched pairs of students (35%) achieved the same score for time 1. 
 6 of the 17 students in the intervention condition (35%) showed greater growth than 
their matched counterpart in the comparison group for time 2.  
 3 of the 17 matched pairs of students (18%) had the same score for time 2.  
 Intervention students 4a, 5a, 6a, 7a, 12a met the end of the year benchmark 
expectation of level DRA2 level 28 at time 1. Control students 3b, 9b, 10b, and 12b 
met the end of the year expectations at time 2. Intervention students 8a, 11a, and 13a 
exceeded the end of the year expectation at time 2. Comparison group students 5b, 
7b, 11b, 14b, 15b, and 16b exceeded the end of the year expectation for time 2. 
 Intervention students 1a, 2a, 3a, 9a, 10a, 14a, 16a, and 17a did not meet the end of the 
year expectation of level 28 for DRA2 at time 2. Control students 2a, 1b, 2b, 4b, 6b, 
8b, and 13b did not meet the end of the year expectation of level 28 for DRA2 at time 
2. 
Table 4 includes the raw data for rate increase from the baseline to time 2 and the reading 






Raw Data for Rate Increase at Baseline, Time 2, and Rate Growth for Students from Intervention 
(Group A) and Control (Group B)  
 
Student Baseline Time 2 Words Per Minute 
Growth 
1a 21 70 49 
1b 11 49 38 
2a 31 96 65 
2b 26 80 54 
3a 28 67 39 
3b   44   102  58 
4a 39 90 51 
4d 48 80 32 
5a                  30 87 57 
5b  42 91 49 
6a  35 83 48 
6b  43 85 42 
7a  31 71 40 
7b  83  125 42 
8a  69  112 42 
8b  59 81 22 
9a  83  160 77 
9b  67 95 28 
10a  16 102 86 
10b  16 103 87 
11a  68 101 33 
11b  72 90 18 
12a  73 122 49 
12b  48 118 70 
13a  86 129 43 
13b  69 87 18 
14a  85 145 60 
14b 129 177 49 
15a 114 159 45 
15b  86 132 46 
16a  82 109 27 
16b 130 170 40 
17a  20 61 41 
17b  20 Missing Missing 
 
Table 4 provides some important data to consider: 
 Student 17b has missing data because the student moved away after the baseline.  
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 Student 1b from the comparison group, although the end of the year score was 
significantly below grade level and the student tested and qualified for an IEP, still 
had  a 38 wpm growth over the course of the school year.  
 Student 17a from the intervention group is scheduled for testing in the fall but also 
had a gain of 41 wpm.  
 Students 1a, 3a, 7a, and 17a (intervention group) did not meet the end of the year 
benchmark: 1a = 70 wpm, 3a = 67, 7a = 71, and 17a = 61.  
 Students 1b, 2b, 4b, and 8b (comparison group) did not meet the end of the year 
benchmark: 1b = 49, 2b = 80, 4b = 80, and 8b = 81.  
 
Research Question 1 
 Research Question 1 asked, “What effect does the warming up to fluency intervention 
have on reading rate as measured by AIMSweb?” To address Research Question 1, a repeated 
measures ANOVA was carried out using reading rate as the dependent variable (measured at 
three time points: baseline, time 1, and time 2) and intervention group as the between-subjects 
factor (with two levels: intervention and control). Exploratory analyses carried out included a 
repeated measures factorial ANOVA using gender as an additional factor (with two levels: male 
and female) and a repeated measures ANCOVA using age in months as a covariate. Given that 
there were more than two periods of data collection, analyses that violated Mauchley’s Test of 
Sphericity have adjusted degrees of freedom using the Huynh-Fedlt correction when Epsilon was 
greater than .75 (as recommended by Field, 2009). Additionally, Levene’s test of equality of 
error variances was used to test the assumption of variance homogeneity for all analyses. This 
test was non-significant at all-time points (baseline, time 1, and time 2), which suggests the 
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homogeneity assumption was not violated. Lastly, histograms for the residuals for baseline, time 
1, and time 2 did not show marked skewness.  
 
Repeated Measures ANOVA on Rate  
 NH1 stated there is no difference between the treatment and comparison group on 
reading rate as measured by AIMSweb. A repeated measures ANOVA was used to test the 
intervention group effects over time. Time was entered as a within-subjects variable (see Table 
5) and intervention group as the between-subjects variable (See Table 6). There was no 
significant time × intervention interaction effect on reading rate; F(1.83, 58.6) = 0.44, p = .632, 
η2 = .002. That is, the pattern of means across the three time points did not differ between 
intervention and comparison groups. Additionally, there was not a significant main effect of the 
intervention on reading rate; F(1,32) = 0.03, p = .858, η2 = .002. As such, the intervention (M = 
82.59, SE = 7.42) did not lead to a greater reading rate over the average of all three time periods 
compared to the comparison group (M = 84.48, SE = 7.42; See Table 7) However, results 
showed a main effect of time on reading rate, F(1.83,58.60) = 162.23, p < .001, η2 = .995. 
Specifically, on average, students had a significant increase in reading rate from baseline (M = 






Summary Table for Repeated Measures Analysis of Variance for Within-Subjects Effects of 
Time on Reading Rate 
 
Within-Subjects Effects df SS MS F      p        η2 
Time 1.83 41885.59 22873.65 162.23 <.001 .995 
Time × Intervention Group
  
1.83 112.19 61.27 0.44 .632 .002 
Error 58.60 8262.03 141.00    
Note. Analyses reported here are adjusted using the Huynh-Fedlt correction.  
Table 6 
 
Summary Table for Repeated Measures Analysis of Variance for the Between-Subjects Effect of 
Intervention Group on Reading Rate  
 
Between-Subjects Effect df SS MS F    p η2 
Intervention Group 1 91.50 91.50 0.03 .858 .002 




Descriptive Statistics for Reading Rate by Intervention Group and Time Period  
 
 Comparison group Intervention Group 
Time Period M SE M SE 
     
All Three Time Periods  84.48    7.42     82.59      7.42 
Baseline   58.41 8.43     53.59 7.32 
Time 1                  90.44 8.65     90.41      6.57 





Exploratory Analysis: Repeated Measures Factorial ANOVA on Reading Rate across All Three 
Time Periods with Gender as a Factor 
 
 
 A repeated measures factorial ANOVA was used to test the intervention group effects 
over time, including gender as an additional between-subjects factor. Time was entered as a 
within-subjects variable and intervention group and gender as between-subjects variables.  
The time × intervention effect was once again not significant, F(2,60) = .069, p = .934, η2 = .000. 
Also, there was no gender × time effect, F(2,60) = .230, p = .798, η2 = .001, nor was there a 
significant Time × Gender × Intervention effect, F(2,60) = 1.01, p = .370, η2 = .006. As such, no 
differences in intervention effect were evident by gender. 
The effect of gender on reading rate across all three time periods was not statistically 
significant, F(1,30) = 2.86, p = .101, η
2
 = .800. There was also no statistically significant effect 
of group on reading rate across the time periods, F(1,30) = 0.00, p  = .986, η
2
  = .000. 
Furthermore, the gender by group interaction effect on reading rate across all three time periods 
was not statistically significant; F(1,30) = 0.18, p  = .676, η
2
 = .011 (see Table 8).  Table 9 
provides the test statistics, and means and standard errors for words per minute by intervention 
group and gender as well as by time period are indicated in Table 10.  
Table 8 
 
Summary Table for Repeated Measures Factorial Analysis of Variance for the Within-Subjects 
Effects of Time and on Reading Rate  
 
Within-Subjects Effects df SS MS F P η2 
Time 2 34209.55 17104.77 129.66 <.001 .800 
Time × Gender  2 59.90 29.95 0.23 .798 .001 
Time ×Intervention Group 


















Summary Table for Repeated Measures Factorial Analysis of Variance for the  
Between-Subjects Effects of Intervention Group and Gender on Reading Rate   
 
Between-Subjects Effect df SS MS F P η2 
Gender 1 7722.46 7722.46 2.86 .101 .180 
Intervention Group 1 0.83 0.83 0.00 .986 .000 
Gender × Intervention Group 1 479.31 479.31 0.18 .676 .011 




Means and Standard Errors for Reading Rate by Intervention Group,  
Gender, and Time Period  
 
 
                              Intervention                                             Control 
 Male Students 
       (n = 4)         
Female Students 
       (n = 13) 
Male Students 
       (n = 7) 
Female Students 
      (n = 10) 
 M             SE M             SE M           SE M            SE 
Baseline 67.75     16.21 49.23       8.99 69.00     12.25 51.00      10.25 
Time 1 92.25     15.60 88.00       8.65 105.20   11.79 80.10      9.86 
Time 2 114.75   15.29 100.39     8.49  121.46   11.56 92.80      9.63 
 
 
Exploratory Analysis: Repeated Measures ANCOVA on Reading Rate across All Three Time 
Periods Controlling for Age in Months  
 
 
 A repeated measures ANCOVA was used to test the intervention group effects over 
time, controlling for the effects of student age in months. Time was entered as a within-subjects 
variable (See Table 11) and intervention group as the between-subjects variable (See Table 12). 
Additionally, age was entered as a covariate. Results again showed no significant effect of the 
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intervention on growth in reading rate, F(1.90, 58.56) = 0.54, p = .5777, η
2
 = .112. Furthermore, 
there was no effect of the intervention group on reading rate, F(1,31) = .001, p  = .974, η
2
 = .002. 
As such, the intervention (M = 83.36, SE = 7.61) was not associated with higher reading rate 
over the average of all three time periods compared to the comparison group, (M = 83.71, SE = 
7.61), nor was it associated with greater reading growth, even when controlling for age. Tables 
12 and 13 provide the relevant test statistics, while Table 14 provides the adjusted means and 
standard errors for reading rate by intervention and time period. 
Table 11 
 
Summary Table for Repeated Measures ANCOVA for the Within-Subjects Effects of Time on 
Reading Rate  
 
Within-Subjects Effects df SS MS F p η2 
Time 1.90 71.50 37.85 0.27 .752 .056 
Time × Age  1.90 65.98 34.93 0.25 .767 .052 
Time × Intervention Group 1.90 142.35 75.36 0.54 .577 .112 
Error 58.56 139.96     
Note. Analyses reported here are adjusted using the Huynh-Fedlt correction. 
Table 12 
 
Summary Table for Repeated Measures ANCOVA for the Between-Subjects Effect of 
Intervention Group on Reading Rate  
 
Between-Subjects Effect df SS MS F P η2 
Age 1 983.81 983.81 0.34 .562 .778 
Intervention Group 1 3.025 3.03 0.00 .974 .002 






Adjusted Means and Standard Errors for Reading Rate by Intervention Group and Time  
 
Outcome: Rate Comparison group Intervention Group 
Time Period M SE M SE 
     
All Three Time Periods 83.71    7.61     83.36      7.61 
Baseline 57.84 8.12     54.16    8.12 
Time 1                  89.40 7.85     91.45      7.85 
Time 2 103.90 7.89   104.47   7.89 
 
Research Question 2 
 Research Question 2 asked, “What effect does the warming up to fluency intervention 
have on oral reading accuracy as measured by AIMSweb?” To address Research Question 2, a 
repeated measures ANOVA was carried out using accuracy (errors) as the dependent variable  
(measured at three time points: baseline, time 1, and time 2) and intervention group as the 
between-subject factor (with two levels: intervention and control). Exploratory analyses carried 
out include repeated measures factorial ANOVA using gender as an additional factor (with two 
levels: male and female) and a repeated measures ANCOVA using age in months as a covariate. 
Given that there were more than two periods of data collection, analyses that violated 
Mauchley’s Test of Sphericity have adjusted degrees of freedom using the Greenhouse-Geisser 
correction when Epsilon was less than .75 (as recommended by Field, 2009). Additionally, 
Levene’s test of equality of error variances was used to test the assumption of variance 
homogeneity for all of the following analyses. This test was non-significant at all-time points 
(baseline, time 1, and time 2), which suggests the homogeneity assumption was not violated 
except for repeated measures factorial ANOVA for gender at time 2; F(3,30) = 2.940. p = .049. 
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Lastly, histograms of the residuals for baseline, time 1, and time 2 did not show marked 
skewness.  
 
Repeated Measures ANOVA on Accuracy  
NH2 stated there is no difference between the treatment and comparison group in reading 
accuracy as measured by AIMSweb. A repeated measures ANOVA was used to test the 
intervention group effects over time. Time was entered as a within-subjects variable (see Table 
14) and intervention group as the between-subjects variable (See Table 15). There was no 
significant time × intervention interaction effect on reading accuracy; F (1.42, 45.52) = 1.39, p = 
.254, η2 = .059. That is, the pattern of means across the three time points did not differ between 
the intervention and comparison groups. Additionally, there was not a significant main effect of 
the intervention on reading accuracy; F(1,32) = 1.46, p = .858, .235, η2 = .060. As such, the 
intervention (M = 3.57, SE = .43) did not lead to a greater reading rate over the average of all 
three time periods compared to the comparison group (M = 2.83, SE = 0.43; See Table 16) 
However, results showed a main effect of time on reading rate, F(1.42, 45.52) = 141.61, p < 
.001, η2 = .997. Specifically, on average, students showed a significant increase in reading rate 
from baseline (M = 56.00, SE = 5.84) to time 1 (M = 90.42, SE = 5.43) and to time 2 (M = 






Summary Table for Repeated Measures Analysis of Variance for Within-Subjects Effects of 
Time on Accuracy 
 
Within-Subjects Effects df SS MS F P η2 
Time 1.42 201.428 141.61 20.69 <.001 .880 
Time × Intervention Group 1.42 13.55 9.53 1.39 .254 .059 
Error 45.52 311.54 6.85    
Note. Analyses reported here are the adjusted using the Huynh-Fedlt correction due to Mauchley’s Test  
of Sphericity being violated. 
Table 15 
 
Summary Table for Repeated Measures Analysis of Variance for the Between-Subjects Effect of 




Descriptive Statistics for Accuracy by Intervention Group and Time Period 
 
 Comparison group Intervention Group 
Outcome: Accuracy M SE M SE 
     
All Three Time Periods 2.83    0.43     3.57        0.43 
Baseline 4.29 1.04   6.06      0.83 
Time 1                  1.88    0.37     2.18                  0.32 
Time 2 2.31    0.34   2.47      0.34 
 
  
Between-Subjects Effect Df SS MS F p η2 
Intervention Group 1 13.84 13.84 1.46 .235 .060 
Error 32 302.85 9.46    
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Exploratory Analysis: Repeated Measures Factorial ANOVA on Accuracy across All Three 
Time Periods with Gender as a Factor 
 
 
 A repeated measures factorial ANOVA was used to test the intervention group effects on 
accuracy (errors) over time, including gender as a between-subjects factor. Time was entered as a 
within-subjects factor and intervention group and gender as the between-subjects factor. Once 
again, there was no significant time × intervention interaction effect on reading accuracy; F 
(1.34, 40.27) = 0.79, p = .414, η2 = .037. That is, the pattern of means across the three time 
points did not differ between intervention and comparison groups. Additionally, the within 
subject effects of time on errors did not differ by gender F(1.34, 40.27) = 0.59, p  = .618, η
2
 = 
.014, and the three-way time × gender × intervention group interaction effect also was not 
significant, F(1.34, 40.27) = 0.51, p  = .463, η
2
 = .026. Additionally, the within subject effects of 
time on errors did not differ by gender F(1.34,40.27) = 0.59, p  = .618, η
2
 = .014.  Table 17 
provides these within-subjects effects. When between-subjects effects (Table 18) were 
considered, the effect of gender on accuracy (errors) was not significant, F(1,30) = 0.65, p = 
.426, η
2
 = .030. There was also no between-subjects effect of group on accuracy, F(1,30) = 1.02, 
p  = .321, η
2
 = .047. Also, the between-subjects gender × group interaction effect on accuracy 
(errors) was not significant, F(1,30) = 0.38, p  = .541, η
2
 = .017. As such, the intervention effect 
did not differ based upon gender. For means and standard errors for reading rate by intervention 







Summary Table for Repeated Measures Factorial Analysis of Variance for the Within-Subjects 
Effects of Time on Accuracy  
 
Within-Subjects Effects df SS MS F P η2 
Time 1.34 172.365 128.41 17.19 <.001 .822 
Time × Gender  1.34 3.99 2.97 0.59 .618 .014 
Time × Intervention Group 













Error 40.27 300.879 7.47    
Note. Analyses reported here are adjusted using the Greenhouse-Geisser correction due to Mauchley’s 
Test of Sphericity being violated. 
Table 18 
 
Summary Table for Repeated Measures Factorial Analysis of Variance for the Between-Subjects 
Effects of Intervention Group and Gender on Accuracy  
 
Between-Subjects Effect df SS MS F P η2 
Gender 1 6.33 6.33 0.65 .426 .030 
Intervention Group 1 9.89 9.89 1.02 .321 .047 
Gender × Intervention Group 1 3.71 3.71 0.38 .541 .017 




Means and Standard Errors for Accuracy by Intervention Group by Gender and Time Period  
 
                                     Intervention                                      Control                   
 Male Students 
       (n = 4)         
Female Students 
       (n = 13) 
Male Students 
       (n = 7) 
Female Students 
      (n = 10) 
 M             SE M             SE M           SE M            SE 
Baseline 6.00       1.97 6.07        1.09 5.57       1.49 3.40       1.25 
Time 1 2.00       0.74 2.23         0.41 2.00       0.56 1.80        0.47 
Time 2 3.00       0.71 2.31         0.40 2.63       0.54 2.10        0.45 
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 A repeated measure ANCOVA was used to test the intervention group effects over 
time, controlling for the effects of student age in months. Time was entered as a within-subjects 
variable (See Table 20) and intervention group as the between-subjects variable (See Table 21). 
Additionally, age was entered as a covariate. Here, there was no significant time × intervention 
effect on reading accuracy; F(1.30, 40.33) = 1.16, p = .303, η2 = .265. That is, the pattern of 
means across the three time points did not differ between intervention and comparison groups 
when controlling for age.  Further, there was no significant overall effect of the intervention 
group on reading accuracy F(1,31) = 1.41, p  = .244, η
2
 = .320. As such, the intervention (M = 
3.58, SE = .44) did not lead to fewer errors over the average of all three time periods in 
comparison to the comparison group (M = 2.82, SE = 0.44), even when controlling for age. Age 
did not have a significant effect on reading accuracy over all three time periods, F(1,31) = 0.02, 
p = .899, η
2
 = .003, and the within-subjects effect of time also was not significant F(1.30, 40.33) 
= 1.01, p = .341, η
2
 = .230. For adjusted means and standard errors see Table 22. 
Table 20 
 
Summary Table for Repeated Measures ANCOVA for the Within-Subjects Effects of Time on 
Accuracy  
 
Within-Subjects Effects df SS MS F p η2 
Time 1.30 9.92 7.62 1.01 .341 .230 
Time × Age  1.30 7.76 5.96 0.79 .410 .180 
Time × Intervention Group 1.30 11.40 8.76 1.16 .303 .265 
Error 40.33 303.78 6.89    






Summary Table for Repeated Measures ANCOVA for the Between-Subjects Effect of   
Intervention Group on Accuracy  
 
Between-Subjects Effect df SS MS F P η2 
Age 1 0.159 0.16 0.02 .899 .003 
Intervention Group 1 13.74 13.84 1.41 .244 .320 




Adjusted Means and Standard Errors for Accuracy by Intervention Group and Time  
 
 Comparison group Intervention Group 
Outcome: Accuracy M SE M SE 
     
All Three Time Periods 2.82    0.44    3.58     0 .44 
Baseline 4.33    0.97 6.03 0.97 
Time 1                  1.78    0.34    2.28     0.34 
Time 2 2.36    0.35 2.43 0.35 
 
 
Research Question 3 
Research Question 3 asked, “What effect does the warming up to fluency intervention  
have on reading prosody as measured by the Multidimensional Fluency Rubric (MDFR)?” 
To address Research Question 3, a repeated measures ANOVA was carried out using prosody as 
the dependent variable (three levels: baseline, time 1, and time 2) and intervention group as the 
between subjects factor (two levels: male and female). Exploratory analyses carried out include a 
repeated measures factorial ANOVA using gender as an additional factor (with two levels: male 
and female) and a repeated measures ANCOVA using age in months as a covariate. Given that 
the time within-subjects effect had more than two periods of data collection, analyses that 
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violated Mauchley’s Test of Sphericity have adjusted degrees of freedom using the Greenhouse-
Geisser correction because Epsilon was less than .75 (as recommended by Field, 2009). 
Additionally, Levene’s test of equality of error variances was used to test the assumption of 
variance homogeneity for all analyses. This test was non-significant at all-time points (baseline, 
time 1, and time 2), which suggests the homogeneity assumption was not violated. Lastly, 
histograms for the residuals for baseline, time 1, and time 2 did not show marked skewness.  
 
Repeated Measures ANOVA on Prosody   
 NH3 stated there is no difference between the treatment and comparison group on 
prosody as measured by the Multidimensional Fluency Rubric (MDFR). A repeated measures 
ANOVA was used to test the intervention group effects over time. Time was entered as a within-
subjects variable (see Table 23) and intervention group as the between-subjects variable (See 
Table 24). In accordance with NH3, there was no significant time × interaction effect on 
prosody, F (1.40, 146.10) = 0.87, p =.396, η2 = .016. That is, the pattern of prosody means across 
the three time points did not differ between intervention and comparison groups. However, 
results showed a main effect of time on prosody, F(1.40, 146.10) = 54.0, p < .001, η2 = .981. 
Specifically, on average, students had a significant increase in prosody from baseline (M = 9.47, 
SE = 0.56) to time 1 (M = 11.88, SE = 0.46) and to time 2 (M = 13.24, SE = 0.33). The main 
effect of intervention group was also not significant, F(1,32) = 0.04, p  = .846, η
2
= .001. As such, 
the intervention (M = 11.45, SE = 0.58) did not lead to increased prosody over the average of all 









Summary Table for Repeated Measures Analysis of Variance for Within-Subjects Effects of 
Time on Prosody 
 
Within-Subjects Effects df SS MS F P η2 
Time 1.40 248.04 177.36 54.00 <.001 .981 
Time × Intervention Group 1.40 4.00 2.90 0.87 .396 .016 
Error 146.10 146.10 3.10    
Note. Analyses reported here are adjusted using the Greenhouse-Geisser correction  
Table 24 
 
Summary Table for Repeated Measures Analysis of Variance for the Between-Subjects Effect  
of Intervention Group on Prosody 
 
Between-Subjects Effect df SS MS F    p η2 
Intervention Group 1 0.65 0.65 0.04 .846 .001 




Descriptive Statistics for Prosody by Intervention Group and Time Period 
 
 Comparison group Intervention Group 
Outcome: Prosody M SE M SE 
     
All Three Time Periods 11.61     0.58     11.45      0.58 
Baseline 9.82   0.72      9.12      0.86 
Time 1                 11.88     0.67    11.88      0.62 





Exploratory Analysis: Repeated Measures Factorial ANOVA on Prosody across All Three Time 
Periods with Gender as a Factor 
 
 
 A repeated measures factorial ANOVA was used to test the intervention group effects 
over time, including gender as an additional between-subjects factor. Time was entered as a 
within-subjects variable and intervention group and gender as the between-subjects variable. The 
time × intervention effect was once again not significant, F (1.32, 39.49) = 0.69, p = .451, η2 = 
.012. Also, there was no gender × time effect, F(1.32, 39.49) = 0.45, p  = .562, η
2
= .007, nor was 
there a significant time × gender × interaction effect, F (1.32, 39.49) = 1.01, p = .344, η
2 
= .017. 
As such, no differences in intervention effect were evident by gender. The effect of gender on 
prosody across all three timer periods was not statistically significant, F(1,30) = 2.05, p = 1.63, 
η2= .125. There was also no statistically significant effect of group on prosody across all three 
timer periods, F(1,30) = .001, p  = .980, η
2
= .000. Furthermore, the gender × group interaction 
effect on prosody across all three time periods was not statistically significant F(1, 30) = 0.02, p 
= .891, η2= .001 (See Table 26). Table 27 provides the test statistics, means and standard errors 
for prosody intervention group and gender and by time period are indicated in Table 28. 
Table 26 
Summary Table for Repeated Measures Factorial Analysis of Variance for the Within-Subjects 
Effects of Time on Prosody  
 
Within-Subjects Effects df SS MS F P η2 
Time 1.32 231.21 161.96 45.90 <.001 .838 
Time × Gender  1.32 2.07 1.56 0.45 .562 .007 
 Time × Intervention Group 













Error 39.49 139.33 3.11    
Note. Analyses reported here are adjusted using the Greenhouse-Geisser correction due to Mauchley’s 





Summary Table for Repeated Measures Factorial Analysis of Variance for the Between-Subjects 
Effects of Intervention Group and Gender on Prosody  
 



























Means and Standard Errors for Prosody by Intervention Group, Gender, and by Time Period  
 
                              Intervention                                             Control 
 Male Students 
       (n = 4)         
Female Students 
       (n = 13) 
Male Students 
       (n = 7) 
Female Students 
      (n = 10) 
 M             SE M             SE M           SE M            SE 
Baseline 10.00     1.68 8.84         0.93 10.14      1.27 9.60        1.06 
Time 1 12.50     1.30 11.69       0.72 13.27       0.99 10.90       0.82 
Time 2 14.50     .939 13.00       0.52 13.90       0.71 12.60       0.59   
 
 
Exploratory Analysis: Repeated Measures ANCOVA on Prosody across All Three Time Periods  
 
 
 A repeated measures ANCOVA was used to test the intervention group effects over time, 
controlling for the effects of student age in months. Time was entered as a within-subjects 
variable (See Table 29) and intervention group as the between-subjects variable (See Table 30). 
Additionally, age was entered as a covariate. Results again showed no significant effect of the 
intervention on growth in reading rate F (1.39, 43.09) = 1.53, p = .229, η2 = .273. Furthermore, 
there was no effect of the intervention group on reading prosody F(1,31) = 0.00, p  = .949, η
2
 = 
.002. As such, the intervention (M = 11.50, SE = 0.60) was not associated with higher reading 
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prosody over the average of all three time periods compared to the comparison group (M = 
11.56, SE = 0.60) nor was it associated with greater reading growth, even when controlling for 
age. Tables 29 and 30 provide relevant test statistics, while Table 31 provides the adjusted means 
and standard errors for prosody by intervention and time period. 
Table 29 
 
Summary Table for Repeated Measures ANCOVA for the Within-Subjects Effects of Time on 
Prosody  
 
Within-Subjects Effects df SS MS F p η2 
Time 1.39 5.26 3.78 1.18 .303                .210 
Time × Age  1.39 8.32 5.99 1.86 .177 .333 
Time × Intervention Group 1.39 6.84 4.91 1.53 .229 .273 
Error 43.09 138.68 3.22    
Note. Analyses reported here are adjusted using the Greenhouse-Geisser correction 
Table 30 
 
Summary Table for Repeated Measures ANCOVA for the Between-Subjects Effect of   
Intervention Group on Prosody  
 
Between-Subjects Effect Df SS MS F P η2 
Age 1 4.53 4.53 0.26 .612 .181 
Intervention Group 1 0.07 0.07 0.00 .949 .002 




Adjusted Means and Standard Errors for Prosody by Time and Intervention Group  
 
 Comparison group Intervention Group 
Outcome: Prosody M SE M SE 
All Three Time Periods 11.56  0 .59   11.50     0.59 
Baseline 9.07  0 .82  9.87     0.82 
Time 1                 11.77  0.66   11.99     0.66 
Time 2 13.04  0.49 13.45     0.47 
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Research Question 4  
Research Question 4 asked, what effect does the warming up to fluency intervention have 
on the increase in the Developmental Reading Assessment 2 (DRA2) level and how does this 
compare between the treatment and the comparison group. To address Research Question 4, 
a repeated measures ANOVA was carried out using reading level as the dependent variable 
(measured at three time points: baseline, time 1, and time 2) and intervention group as the 
between subjects factor (with two levels: intervention and control). Exploratory analyses carried 
out include a repeated measures factorial ANOVA using gender as an additional factor (with two 
levels: male and female) and a repeated measures ANCOVA using age in months as a covariate. 
Additionally, Levene’s test of equality of error variances was used to test the assumption of 
variance homogeneity for all of the analyses. This test was non-significant at all time points 
(baseline, time 1, and time 2), which suggests the homogeneity assumption was not violated. 
Lastly, histograms for the residuals for baseline, time 1, and time 2 did not show marked 
skewness.  
 
Repeated Measures ANOVA on Reading Level across All Three Time Periods 
 NH4 stated there is no difference between the treatment and comparison group on 
reading level as measured by the DRA2. A repeated measures ANOVA was used to test the 
intervention group effects over time. Time was entered as a within-subjects variable (see Table 
32) and intervention group as the between-subjects variable (See Table 33). There was no 
significant time x intervention interaction effect on reading level, F(2,64) = 0.26, p = .770, η2 = 
.002. That is, the pattern of means across the three time points did not differ between 
intervention and comparison groups. Additionally, there was no significant main effect of the 
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intervention on reading level; F (1, 32) = 0.10, p = .750, η2 = .002. As such, the intervention 
(M = 20.87, SE = 1.1) did not lead to a greater reading level over the average of all three time 
periods compared to the comparison group (M = 21.34, SE = 1.1; See Table 34). However, 
results showed a main effect of time on reading level, F(2,64) = 125.50, p  < .001, η
2
 = .998. 
Specifically, on average, students had a significant increase in reading level from baseline (M = 
14.88, SE = 0.63) to time 1 (M = 21.39, SE = 0.98) and to time 2 (M = 27.04, SE = 0.95). As such 
the effect of overall reading level was not different between the intervention groups.  
Table 32 
 
Summary Table for Repeated Measures Analysis of Variance for Within-Subjects Effects of 
Time on Reading Level 
 
Within-Subjects Effects Df SS MS F P η2 
Time 2 2513.08 1256.54 125.50 <.001 .998 
Time × Intervention Group 2 5.26 2.63  0.26 .770 .000 




Summary Table for Repeated Measures Analysis of Variance for the Between-Subjects Effect of 
Intervention Group on Reading Level  
 
Between-Subjects Effect df SS MS F    p η2 
Intervention Group 1 5.85 5.85 0.10 .750 .002 












Descriptive Statistics and Standard Errors for Reading Level by Intervention Group  
and Time Periods  
 
 Comparison group Intervention Group 
Outcome: Reading Level M SE M SE 
     
All Three Time Periods  21.34    1.1     20.87      1.1 
Baseline                                                      14.94 0.90    14.82 0.90 
Time 1                 21.49 1.43     21.29     1.34 
Time 2 27.60 1.57     26.07 1.05 
 
 The researcher also completed a non-parametric Mann-Whitney analysis based on 
ranking the variables because the numbering of the levels for DRA2 (6, 10, 12, 14, 16, 18, 20, 
24, 28, and 30) were not precisely interval level. The results paralleled the ANOVA (not 
statistically significant), thus only the ANOVA results were reported.  
 
Exploratory Analysis: Repeated Measures Factorial ANOVA on Reading Level across All Three 
Time Periods with Gender as a Factor 
 
 
 A repeated measures factorial ANOVA was used to test the intervention group effects 
over time, including gender as an additional between subjects factor. Time was entered as a 
within-subjects variable and intervention group as the between-subjects variable. The time × 
intervention effect was once again not significant, F(2, 60) = 1.17, p = .316, η2 = .009. 
Furthermore, there was no gender × time effect, F(2, 60) = 2.58, p = .113, η2 = .017, However, 
the three way interaction effect of time × gender × group on reading level was significant F(2,60) 
= 3.54, p  = .042, η
2
 = .003. This interaction was due to male students in the intervention group 
not having the same increase in reading level as those in the comparison group (as well as the 
female students in both the intervention and comparison groups). As such, it was an unexpected 
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exploratory interaction that was not hypothesized. Figures 3 and 4 plots display male and female 
student increases in reading level by intervention group. Male students in the intervention group 
have only a slight increase in reading level between time 1 and time 2, compared to markedly 
higher increases among other groups. Important to note is the sample size. There were 4 males in 
the intervention group and 7 males in the comparison group. The effect of gender on reading 
level across all three time periods was not significant, F(1,30) = 2.10, p = .158, η
2 
= .048. There 
was also no effect of group on reading level across all three time periods, F(1,30) = 0.27, p = 
.607, η2 = .006. Additionally, the gender by group interaction effect on reading level across all 
three time periods was not significant; F(1,30) = 1.78, p = .192, η
2
 = .040 (See Table 35). Table 
36 provides the test statistics, and means and standard errors for reading level by intervention 
group and gender and by time period are indicated in Table 37.  
 
Figure 3:   Male students.  





Figure 4:   Female students. 
Table 35 
 
Summary Table for Repeated Measures Factorial Analysis of Variance for the Within-Subjects 
Effects of Time and Reading Level on Gender  
 
Within Subjects Effects df SS MS F p η2 
Time 2 2080.21 1040.10 117.09 <.001 .895 
Time × Gender  2 40.01 20.05 2.58 .113 .017 
Time × Intervention 













Error 60 532.97 8.89    
 
  





Summary Table for Repeated Measures Factorial Analysis of Variance for the Between-Subjects 
Effects of Intervention Group and Gender on Reading Level  
 
Between Subjects Effect df SS MS F p  η2 
Gender 1 110.01 110.01 2.10 .158  .048 
Intervention Group 1 14.12 14.12 0.27 .607  .006 
Gender x Intervention Group 1 93.42 93.42 1.78 .192  .040 




 Means and Standard Errors for Reading Level by Intervention Group, Gender, and Time Period 
 
                              Intervention                                             Control 
 Male Students 
     (n = 4) 
Female Students 
      (n = 13) 
Male Students 
     (n = 7) 
Female Students 
     (n = 10) 
 M             SE M             SE M           SE M            SE 
Baseline 15.00      1.89 14.77      1.05 15.43     1.43 14.60      1.20 
Time 1 23.00      2.73 20.78      1.52 24.77     2.07 19.20      1.73 
Time 2 25.00      2.54 26.92      1.40 31.58     1.92 24.80      1.60 
 




 A repeated measures ANCOVA was used to test the intervention group effects over time, 
controlling for the effects of student age in months. Time was entered as a within-subjects 
variable (See Table 38) and intervention group as the between-subjects variable (See Table 39). 
Additionally, age was entered as a covariate. Results again showed no significant effect of the 
98 
 
intervention on growth in reading level, F (2, 62) = 0.16, p = .857, η2 = .015. Furthermore, there 
was no effect of the intervention group on reading level F(1,31) = 1.38, p  =.249, η
2
 = .553.  
As such, the intervention (M = 21.66, SE = 1.33) was not associated with higher reading level 
over the average of all three time periods compared to the comparison group (M = 21.13, SE = 
1.33), nor was it associated with greater reading growth, even when controlling for age. Table 40 




Summary Table for Repeated Measures ANCOVA for the Within-Subjects Effects of Time on 
Reading Level  
 
Within-Subjects Effects df SS MS F P η2 
Time 2 19.80 9.90 1.03 .366 .142 
Time × Age  2 40.20 20.10 2.08 .134 .288 
Time × Intervention Group 2 2.12490 1.50 0.16 .857 .015 




Summary Table for Repeated Measures ANCOVA for the Between-Subjects Effect of    
Intervention Group on Reading Level  
 
Between-Subjects Effect df SS MS F P η2 
Age 1 0.07 0.07 0.00 .972 .000 
Intervention Group 1 77.04 77.04 1.38 .249 .553 







Estimated Adjusted Means and Standard Errors for Reading Level by Intervention Group across 
All Three Time Periods and Within Each Time Period  
 
 Comparison group Intervention Group 
Outcome: Reading Level M SE M SE 
     
All Three Time Periods 21.13    1.33   21.66 1.33 
Baseline 14.96 0.92 14.82 0 .92 
Time 1                 21.19 1.39   21.60 1.39 




Chapter 4 described the gender and age (presented as number of months) demographics 
of the students in the study and the results of the statistical analyses that addressed the research 
questions. Exploratory analysis for gender and age in months were also examined.  
The main repeated measures ANOVAs on all four outcomes did not produce statistically 
significant findings. There was a main effect of time on all four of the outcomes of reading rate, 
accuracy, prosody, and reading level. Additionally, the exploratory analysis of repeated measures 
factorial ANOVA with gender as a factor did not produce significant results for the outcomes of 
reading rate, accuracy, and prosody. There was, however, a directional significance for the male 
gender on the reading level outcome. The smaller number of boys in the intervention group must 
be considered when looking at the results for this analysis. Lastly, exploratory analyses of an 
ANCOVA using age in months as a covariate did not produce statistically significant results on 
the four outcomes of reading rate, accuracy, prosody, and reading level. Discussion of these 
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DISCUSSION OF FINDINGS 
 
Introduction 
The purpose of this chapter is to discuss the findings that emerged during data analyses. The 
themes are discussed as they relate to the conceptual framework (See Chapter 1 and Appendix B) and 
the literature. The four research questions that guided this study provide the framework through 
which the findings and conclusions are discussed.  
1 What effect does the warming up to fluency intervention have on reading rate as 
measured by AIMSweb? 
2 What effect does the warming up to fluency intervention have on oral reading 
accuracy as measured by AIMSweb? 
3 What effect does the warming up to fluency intervention have on reading prosody  
 
as measured by the Multidimensional Fluency Rubric (MDFR)? 
 
4 What effect does the warming up to fluency intervention have on reading level as  
 
 measured by the Developmental Reading Assessment (DRA2)?  
 
The limitations for the study are acknowledged. Conclusions are drawn from the results of the 






Discussion of Results 
 This section will provide a discussion of the findings that were reported in the previous 
chapter. The researcher will share a discussion of reading rate, accuracy, prosody, and reading 
level, their connections to comprehension and to the importance of building stamina and 
endurance prior to assessment.   
Reading Rate  
The main analysis of repeated measures ANOVA did not show statistical significance for 
reading rate; however, at the sample level the researcher did find rate gains above the grade level 
expectation for 14 total students at time 2:9 in the intervention group and 5 in the comparison 
group. McCracken (1970) reports second-grade level expectation of 70 wpm at time 2. The 
AIMSweb national norms used by the school district are 82 wpm at time 2. The intervention 
group had a range of 27-86 wpm increase in rate and the comparison group had a range of 18-87 
wpm increase from baseline to time 2. The district’s beginning of the year rate expectation based 
on national norms was 35 wpm. An end of the year, rate increase of 47 wpm based on the 
national norms was expected. Twenty-four students started the beginning of the year (baseline) 
above that expectation: 13 in the control and 11 in the intervention. One very important item to 
note is that 9 out of 17 students in the intervention group exceeded the third grade end of the year 
expectation of 98 wpm or higher, and 5 students in the comparison group exceeded the same 
expectation. These same students scored above the beginning of the year expectation during the 
baseline assessment (+ 35 wpm or higher).  
The fourth grade end of the year expectation was rate of 112 wpm, and six students in the 
intervention group exceeded that expectation. Additionally, five students in the comparison 
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group exceeded the end of the year expectation. The fifth grade end of the year expectation 
was123 wpm, and four students in the intervention group exceeded that expectation. Three 
students in the comparison group also exceeded the fifth grade expectation.  
The importance of reading fluently does connect to research on rapid automatized naming 
(RAN). The National Early Literacy Panel (2008) correlated rapid automatized naming of letters, 
numbers, and colors in children ages 1 to 5 as predictors of future reading success. Additionally, 
Blachman (1984) suggests rapid naming of known letters and phonemes is connected to reading 
success at the first grade level. Lastly, Kirby et al.’s (2003) study completed with kindergarten 
through fifth grade students found that students in kindergarten with slow RAN and fragile 
phonemic awareness were most predicted to have reading challenges that continued through fifth 
grade. Research on RAN suggests the importance rapid automatized naming and the important 
connection to increased reading rate as a foundational skill. If students have a higher reading rate 
and can read text more fluently, they are more likely to be successful in reading beyond the 
second-grade year. In a study on the oral reading fluency component for DIBELS by Schilling et 
al. (2007) it was discovered that the oral reading fluency probe (ORF) was the best subtest for 
predicting reading achievement in the first through the third grade. The AIMSweb probes used 
by the school district for this study were oral reading fluency probes. The researcher and her 
partner were very excited by the baseline level of their classes as well as continued growth with 
fluency in both the intervention, control, and other students not included in the study.  
In her 11 years of teaching second grade, the researcher had not previously noted this 
type of reading rate progress in students, and therefore, spent much time and effort before and 
during the research addressing any issues of speed reading with students as well the adults giving 
the intervention and Friday progress monitoring assessments.  
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A statistically significant main effect of time on reading rate was reported for students in 
the intervention and the comparison group. The researcher and grade level teammate noted this 
to be the highest achieving and most motivated group of students to come through their second-
grade classrooms. A main effect of time for both the intervention and the comparison groups, 
with 24 out 34 students exceeding the end of the year benchmark for rate as measured by wpm, 
indicated that influence of time, motivation, and maturity for second-grade expectations was 
significant when group differences were not.  
The progress monitoring assessment was given every Friday by a retired teacher who had 
been this group of students’ kindergarten teacher. She spent time with each student in the 
intervention group and allowed them time to read the entire passage rather than just the one 
minute passage after warming up because students wanted to know how the passage ended. 
Deeney (2010) suggests “to gain information about endurance, the teacher could have the 
students read the entire passage” (p.46). The teacher also had each child graph their rate (see 
Appendix Q) and brought the child to the researcher to celebrate when large gains were made. 
The students really grew to care about their own progress and about reading at their best, rather 
than fastest, rate. In a study by Rasinski et.al (2005) exploring the relationship between reading 
comprehension and reading fluency as measured by prosody, they contend that fast reading is not 
good reading. Students reading at a fast rate without regard for punctuation and prosody may end 
up with inadequate comprehension. For this reason the researcher really embraced the individual 
time taken by the retired teacher to work with students on their best reading and not fast reading. 
The retired teacher had this to say about working with the students during the intervention: 
I think allowing the children to warm-up before timed reading is important. In most 
sports and/or activities there usually is some form of preparation or warm-up, whether it 
is mental or physical. By letting the children warm up, you are allowing them to prepare 
mentally. I believe this created less stress and built confidence, therefore increasing 
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fluency. Each week either the child or I would graph the results. Some children enjoyed 
finding their new spot on the graph and coloring it in and one or two children even set 
their own goals. For some children it was frustrating to know their weekly score and for 
others it just wasn’t important, but they enjoyed comparing their words per minute from 
the beginning of the year to their words per minute at the end of a quarter and especially 
at the end of the year. Towards the end of the year a few children wanted to know the 
number of errors also. They realized fewer errors meant more words per minute. As time 
went on, they realized this meant slowing down and not rushing. We talked about the fact 
that if you go too fast you can misread words you know, skip words, or the sentence 
doesn't make any sense and you have to reread it, therefore lowering your words per 
minute. The children liked to finish reading the passages after their one-minute timing.  I 
would do my paperwork and they would quietly read the rest of the passage. When I 
realized this, I encouraged other children to finish reading while I figured out their words 
per minute. This was important to me. It meant the reading wasn't just a timed activity 
but that it was a story with a beginning, middle, and end. The reading had a purpose, 
something they wanted to do, not just something they had to do. There were also times 
when they would share the connections they had made and/or laugh and tell me why they 
felt the story was funny. I think it is important for the person doing the timings to take 
time and talk to the children and build a rapport with them. We usually talked a little 
before each timing and then after the timing. This provided me with the opportunity to 
give praise and immediate feedback on skills they had used while reading.  I think this 
helped take away the stress and made them realize the timing is just a method of helping 
the teacher learn what she needs to do to help them become better readers. 
All progress monitoring for the intervention group was scored manually and kept in a file 
system that included individual folders for each student in the intervention group. The folders 
contained scored hard copies of each AIMSweb passage as well as a graph of the students’ 
weekly progress and a notebook for qualitative observation notes. Using these records, the 
researcher compared progress from the week before and shared significant upward or downward 
trends with the team.  
The researcher did note particular times when student progress declined. For example the 
day after Halloween on November 1, 12/17 students in the intervention group dipped between 5 
and 23 wpm during that progress monitoring date from the previous week. Another date with a 
more substantial decrease in rate was on December 20, the day before the district took a break 
for winter. On that date, 11/17 students regressed between 1 and 21 wpm. However, the biggest 
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spike downward happened near the end of the intervention when students came back from spring 
break on April 4. That day 13/17 students had a substantial drop in rate. The drop was so large 
the researcher has included the comparison in Table 41. 
Table 41 
 
Intervention Group AIMSweb Progress Monitoring Comparison Pre- and Post-Spring 
 
Student March 21 April 4 Rate Difference 
1a 78 43 -35 
1b 89 77 -12 
1c 67 47 -20 
1d 84     76 -8 
1e 85     61 -14 
1f 78     60 -18 
1g 60     55 -5 
1h 112     88 -24 
1i 126    130 +4 
1j 85      81 -4 
1k Absent      89 Missing 
1l 121     107 -14 
1m 123     110             -13 
1n 123              128 +5 
1o 159     136 -23 
1p 91      85 -6 
1q 42      44 +2 
 
The researcher does acknowledge that stamina and endurance do dwindle during 
downtime or unstructured events that occur during the day and the school year as a whole. 
Students crave structure, and the excitement of an event to come or coming back to school after 
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having so much time off can influence the valuable stamina and warm-up you build on with a 
warming up to fluency intervention. It is possible that when stamina and endurance decline so 
does motivation to maintain stamina and endurance. Suggested tasks by Guthrie et al. (2001) to 
increase reading engagement include reading in small groups and teacher directed coaching in 
small groups. During the days when the researcher had a classroom parent helping with the 
intervention, the extra hand was a great way to keep children motivated. The interaction, 
redirection, praise, and someone sitting with them while they completed the intervention was 
especially helpful because the students were engaged while the researcher worked with small 
groups at the back table. However, as the researcher discovered through the course of the 
intervention, on Friday when students were warming up prior to the cold read, it would have 
been a great idea to have a helper sitting with the students while they warmed up and 
encouraging them while they waited for their turn to complete the cold read. This would have 
been an additional check to see if students were maintaining stamina prior to the assessment and 
especially on those days when an event or vacation coincided with a cold read. The researcher 
anticipated this pattern as the intervention progressed.  
 
Accuracy  
A repeated measures ANOVA did not show significant group differences for errors. For 
the intervention group two students had an increase in errors from baseline to time 2. Both 
students had an extremely high reading rate (wpm of 159 and 160), leading the researcher to 
suggest the students may have been putting more emphasis on reading fast than reading well. 
This was a possible unintended consequence of the 1-minute fluency probe. “Some students will 
conclude that important reading takes place in one-minute bursts” (Johns, 2007, p.18). In the 
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comparison group, there were three students who went up slightly. All other students had a 
decrease in errors from the baseline to time 2 (See Appendix R for the rate and accuracy raw 
data). The raw data reveal when rate went up errors went down from baseline to time 2 for most 
students in both the control and the intervention groups. Dahl (1974), in his research of second-
grade students, believed there is over emphasis on the accuracy component of fluency and 
students develop halted fluency because so much effort is exuded to sound out words correctly. 
He contended when the components of fluency are integrated through repeated practice, “the 
complex behavior becomes a wholistic process” (p. 61). Dahl further explained that if teachers 
overemphasize the accuracy component of fluency, students will not participate in “predictive 
processing” (p.62). The researcher gave corrective feedback only on day two of the intervention 
to avoid the over correction of accuracy.  
 
Prosody 
The main analysis of repeated measures ANOVA did not result in statistical significance; 
however, all students in the intervention group scored at least 10/16 on the MDFR during time 2. 
Scores of 10 or higher indicate that a student is making good progress in reading prosody 
(Rasinski, 2012b). All students except one in the comparison group scored 10 or higher as well.  
The researcher and the reading specialist benchmarked the students in the comparison 
group and intervention group using the MDFR at baseline, time 1, and time 2. A classroom 
parent helper recorded each student in the control and intervention groups reading one AIMSweb 
passage during baseline, time 1, and time 2 following the AIMSweb guidelines. The researcher 
and reading specialist individually scored the passage of each student and met after each data 
collection time period to re-listen to all recordings that had a score difference of more than one 
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point. If the scores were different by only one point, the lowest score was recorded. In a study by 
Rasinski, et al., (2009), the raters independently scored the reading samples electronically. When 
there was a disagreement by more than one point a third rater scored the reading sample. For the 
present study, the raters successfully used the Delphi Process without the use of a third rater. 
During the baseline the researcher and reading teacher met to listen again to 6/17 passages for 
the intervention group and 11/17 passages for the comparison group. During time 1, inter-rater 
reliability had to be established with 9/17 passages in the intervention group and 4/17 for the 
comparison group. During time 2 all scores were the same or different by only one point. The 
researcher acknowledges that there was no formal training prior to the use of the MDFR. The 
researcher and reading specialist sat down and worked together on the meanings of the individual 
scoring components of the rubric ahead of time and then again while they were listening to 
recorded pieces as a team for establishing inter-rater reliability. It was discovered this component 
was a very valuable assessment for truly understanding the prosody of each child. Rasinski’s 
2009 study validates the importance of reading fluently whether it is measured by prosody or by 
automaticity. In his research, assessed reading fluency at grade levels 3, 5, and 7 was linked to 
reading comprehension and prosodic oral reading was linked to higher levels of silent reading 
comprehension. Based on Rasinski’s findings the students in both the intervention and 
comparison groups in the current research with prosody scores over 10 may have developed the 
foundational skill necessary to meet the demands of third grade curriculum and are more 
prepared to read to learn because of prosody’s connection to comprehension.       
While the MDFR was used during the baseline, time 1, and time 2, additional recordings 
of the students were completed weekly on day four with the GHGR books introduced on day 
one. Students in the intervention group were recorded every Thursday and then they listened to 
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the recording of their prosody to reflect on their individual fluency. A parent volunteer recorded 
students weekly during the intervention. The parent became a huge endorser, giving testimony 
for the intervention to other parents about the success it was providing for students. The parent 
had the following things to say about recording of student prosody:  
I think the reason it works so well is that the children can hear their mistakes. At first it is 
slightly embarrassing for them, but just enough for them to want to sound better. The kids 
would say how they messed up, read too slow, or did not understand themselves and I 
would gently say ‘how do you think you can improve next time?’ Sure enough, I saw 
improvement by the second reading.   
 
An unintended consequence from the use of the warming up to fluency intervention could 
have been the great increase in prosody by students in both the control and the intervention 
groups with the exception of one student. The students were so excited about being recorded that 
everyone across the grade level in both classes worked hard to become expressive dramatic 
readers. The researcher compared it to being part of an ongoing theatrical performance. All 
students worked hard with all areas of prosody not just the students who were listening back to 
their recorded prosody. The intervention students seemed to be very interested in the corrective 
feedback given on Tuesday of the intervention and the rest of the class loved the phonics phones 
so much they would each keep one in their book boxes to read into the phone during the silent 
reading portion of the Daily 5. Students used repeated reading opportunities of echo reading, 
phonics phone repeated reading, and listening back to reading as opportunities to fine tune their 
passages with confidence and expression. According to Dahl (1974), the opportunity to develop 
prosodic fluency through repeated reading helps students to move attention beyond the sub-skills 
and integrates accuracy of decoding, rate, and prosody. Although the success of the control and 
intervention groups was unintended, the researcher and her partner noted they had not seen this 
type of motivation for expressive repeated reading in previous years. The team has always 
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included drama as part of the Daily 5 but has not noted the extent to which students wanted to 
read with expression, which was noted during this school year and this intervention.  
 
Reading Level 
The main analysis of repeated measures ANOVA did not indicate statistical significance; 
however, a statistically significant main effect of time was reported for students in the 
intervention and the comparison group on DRA2. The grade level expectation for second grade 
at the beginning of the school year is DRA2 level 16. The estimated marginal mean for the 
comparison group at baseline was M = 14.74 and the intervention group was M = 14.82. The 
grade level expectation for the middle of the school year is DRA2 level 20. The estimated 
marginal mean for students in the comparison group was M = 21.49 and the intervention group 
was M = 21.29. The minimum end of the year expectation to be proficient using the DRA2 
leveling system is level 28. The estimated marginal mean for the comparison group was M = 
27.60 and the intervention group was M = 26.07. At time 1, students in both groups were both 
just above the grade level expectation, but at time 2, students in both groups were just below the 
grade level expectation for the end of the school year. Students in the comparison group were 
slightly above students in the intervention group for baseline, time 1, and time 2 and this is likely 
due to sampling error. Although the control students were slightly above the intervention for all 
three benchmarking periods, the researcher and her teammate were pleased that all students 
moved ahead and the estimated marginal means were close to the grade level expectation for 
time 2. Alexander (2006) notes that for a reader to become highly competent, he/she must 
display good domain or breadth knowledge (knowledge about how to read) so that energy can be 
focused on increasing his/her schema for topic knowledge and more strategic ways to process 
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text effectively. The researcher and her teammate know that if students are close to the end of the 
year expectation for the DRA2, which is an overall reading level, they will be ready to read to 
learn in the third grade. An additional added challenge that comes from the DRA2 assessment 
occurs for many students at time 2 in the spring when the reading level DRA2 expectations for 
proficiency is to reach level 28 and that includes response to literature in writing. It has been the 
researcher’s experience in using the DRA2 for four years that the highest students in the class 
will reach the DRA2 level of proficiency. In contrast, many students at grade level will not 
because their writing skills have not developed to the same level as the students’ reading skills. 
This leads the researcher to suggest that a reading assessment that gives a level may be a more 
reliable score if it measured comprehension in terms of verbal expression and not the integration 
of comprehension with response to literature in writing.  
The researcher included the DRA2 because it gives a reading level that can be used to 
match readers to books and because it includes comprehension in the total score. Additionally, 
the core reading program used in the district contains DRA leveled texts. The researcher wanted 
to see if the warming up to fluency intervention impacted comprehension.  
 
Gender 
Exploratory repeated measures factorial ANOVA examining the effect of gender did not 
result in statistically significant findings on the outcome variables of reading rate, accuracy, or 
prosody. The researcher was very interested in gender as a factor because of the make-up of the 
two classes. Both second-grade classrooms had higher totals of girls. Each second-grade 
classroom had 15 out of 24 total students who were girls. The number of boys was very small by 
comparison. The intervention group had only n = 4 and the control had n = 10. This difference in 
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sample size may have been a factor in interpreting the results. In particular, the girls enjoyed the 
intervention especially because of the retired teacher helping the classes. Additionally, two of the 
girls had moms who helped out with the intervention: one on Wednesday and one on Thursday 
and that made it important to them as well. One parent who helped out with the intervention 
came forward to give testimony on the impact of the intervention for her daughter: 
As a parent of a child from the intervention group I was amazed at the progress my 
daughter made with her reading ability this year. She was able to not only significantly 
increase her reading level but also her fluency and confidence. Through the intervention I 
saw her change by taking more risks and challenging herself with more difficult books. 
She learned many strategies of how to decode words and to read sentences more 
naturally. It was incredible to see her struggle at first but then apply what she learned to 
become the reader she is now. Overall, I feel that my daughter had huge successes in 
fluency being involved in the intervention group! 
Gender as a factor did have a significant effect on DRA2 reading level as an outcome. 
However, the significance does not support the researcher’s hypothesis for the main analysis that 
the intervention group is statistically higher than the comparison group. The researcher 
acknowledges this finding and also is including Tables X and X to display the raw data for the 
boys and girls in each group for baseline, time 1, and time 2. Students 14a and 16a in the 
intervention group made no progress from time 1 to time 2. Student 3b, 7b, 11b, 15b, and 16b 
were all students in the comparison group but also in the researcher’s class. These students made 
large gains. An additional factor could be the sample size for the two groups was not equal and 
the sample size was small (control n = 7, intervention n = 4). Furthermore, student 17a is 
scheduled to be tested in the fall for a learning disability. Student 17b moved after baseline, and 
his data were imputed.   
The researcher also documented numerous incidents of student 16a making a choice not 
to participate in the intervention. The interventionist volunteers working with the students on the 
intervention strategies talked to the researcher about this particular student not working to 
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potential. Lack of end of the year progress from time 1 to time 2 for student 16a connects to the 
qualitative information collected by the researcher. Lack of progress for this particular student 
could be an unintended consequence of the intervention. The student started the year at DRA2 
reading level 20 and made no progress at time 1. At time 2 the student move to level 24 not 
meeting the end of the year expectation when he started the year at a level above most students in 
the study. This student’s beginning of the year level would have suggested he did not need to 
receive the intervention. Because the researcher needed to increase the sample size, the student 
was included. The researcher noted this student did not enjoy the intervention, did not like to 
read out loud or expressively, and incentives did not prove to be a successful way to motivate 
him. 
The boys in the comparison group had a higher estimated marginal mean for time 2 (M = 
31.58) than the girls in both control and intervention groups for time 2 (control, M = 24.80 and 
intervention, M = 26.92), This difference was not statistically significant. Also, at the sample 
level, girls in the intervention group did have slightly higher estimated marginal means (baseline, 
M = 14.77, time 1, M = 20.78, and time 2 = 26.92) than the girls in the comparison group 
(baseline, M = 14.60, time 1, M = 19.20, time 2, M = 24.80) for all three time periods. See Tables 
42 and 43 for DRA2 baseline, time 1, and time 2 scores. 
 
Age in Months 
The students in the intervention group were 82 to 97 months old, while the students in the  
comparison group were 85 to 97 months old. Further review shows that five students in the  
intervention group were younger students between 82 and 85 months old, and only one student in  
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the comparison group was a younger student between 82 and 85 months old. So there were only 
six students in both groups who were considered to be youngest in the groups. Although there 
were no significant effects of age to support the use of the warming up to fluency intervention, 
one particular student who was only 84 months old at the onset of the school year made huge 
gains. Her end of the year AIMSweb score went from a beginning of the year score of 21 wpm to 
70 wpm, MDFR score went 4 to 12, and her DRA2 score went from 8 to 24. She was the biggest 
success in the class because she started so low and made such tremendous growth. As one of the 
lowest students starting off, she embraced the warming up to fluency intervention with gusto. She 
followed through with all nightly activities, was strongly dedicated to the intervention process 
each day, and gave her all to any and all expectations of the intervention as well as other tasks 
for literacy the class completed. She was especially great at drama. It is possible that her age 
played a role in her developmental delay and as such she did not meet the end of the year goal 
because foundational skills were so much lower than most students in the class. Her mother had 
this to say about the intervention and how her daughter moved ahead: 
The growth for my daughter during the past year has been unbelievable.  When she began 
second grade, she was essentially what I would call a “non-reader.” She was not 
confident in her abilities and preferred to have stories and books read to her.  The first 
several weeks of school caused her great anxiety.  She was well aware that her skills 
lagged behind those of her friends, and she was embarrassed. As the year progressed we 
began to see subtle changes in our daughter. My husband and I did not have to provide as 
much assistance with daily homework.  She began to be able to decipher directions for 
her math homework, and she no longer fought doing her reading homework.  Moreover, 
she began to write more.  She asked for a journal and began writing regularly in it.  Her 
entries were brief and included short sentences or fragments, labeled pictures of animals 
and objects, lists of words, and repetitive documentation of her ABC’s. In May I visited 
my daughter’s classroom and was shocked to find her reading aloud to her classmates.  I 
was even more delighted to find out from her teacher that this was not an uncommon 
occurrence.  I knew that her reading had improved throughout the year, but witnessing 
first-hand that her confidence had grown immensely as well is a moment that I will never 
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forget. This summer our daughter is continuing to work on her fluency.  She participates 
in weekly tutoring, and we aim to read 20 minutes per day on weekdays. Just last week 
she told her tutor that she hopes that she “gets to do tutoring next year.” Reading is still a 
challenge for her, but now it is also enjoyable.  She no longer associates reading with 
failure and for that I am grateful. 
Table 42 
 
Raw Data on Males for DRA2 
 
Male Baseline Time 1 Time 2 
10a 16 20 24 
14b 20 24 24 
16a 20 24 24 
17a 8 10 18 
3b 12 24 28 
7b 16 18 24 
11b 16 30 38 
12b 16 20 28 
15b 20 20 30 
16b 20 38 40 




Raw Data on Females for DRA2  
 
Female Baseline Time 1 Time 2 
1a 8 14 24 
2a 10 20 24 
3a 12 20 20 
4a 14 28 28 
5a 14 20 28 
6a 14 18 28 
7a 16 18 28 
8a 16 20 30 
9a 16 20 24 
11a        16 20 30 
12a 16        20        30 
13a 16        34                      34 
15a 20        28        34 
1b 8        12        12 
2b 10        16        20 
4b 14        24        24 
5b 14        20        30 
6b 16        18                      24 
8b 16        20        24 
9b   16        16                      28 
10b 16        16        28 
13b 16         24        24 
14b 20         24        40 
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Implications of the Study 
 The findings of this study have important implications for teachers in the classroom  
setting. Specifically, this research can help inform decisions about meaningful fluency 
intervention, practice, and ongoing progress monitoring. 
 
Meaningful Fluency Intervention and Practice 
Consistent fluency intervention is critical to the building of foundational skills. Although 
the study did not produce a statistically significant effect of the treatment, student progress and 
parent/participant/interventionist testimony does suggest implementation of a strong systematic 
warming-up to fluency intervention has great merit and can add value to the integrity of progress 
monitoring assessment practices, ultimately giving more face validity for the use of tools like 
AIMSweb. The five day warming-up to fluency intervention provided a consistent  introduction 
to materials at the instructional level and “what students learn from repeated reading of one 
passage transfers to a new passage”(Rasinski 2012b, p.519). The researcher used core materials 
from the Good Habits Great Readers Program (Fisher, et al., 2009). This program correlates to 
the DRA2 assessment (Beaver, 2006) in that all materials are leveled, making book choices by 
level, genre, and reading strategy user friendly and consistent for teachers. Thus, this enabled the 
researcher to match books to readers using the same leveled materials as her grade level 
teammate for consistent teaching of the core principals and strategies of great readers.  
The five day intervention provided opportunities for the development of rate, accuracy, 
prosody, and reading level while also building stamina. Day 1, using the NIM method, gave 
students modeled practice. Day 2 gave students feedback for improvement, and day 3 gave 
students repeated reading practice with an adult lead reader. Day 4 of the recorded prosody 
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helped students reflect on mistakes during decoding and prosody when they re-listened to their 
own recorded voice reading the passage. By day 5, students were really ready to warm-up for a 
transfer into an unknown text of the AIMSweb passage. The warming-up to fluency intervention 
has characteristics of Rasinski’s Fluency Development Lesson, which when looked at 
comprehensively is a 15 minute lesson, with 250 words reread five different times during four 
different days during a 36 week school year and can engage students in contextual reading of 
over 36,000 words (Rasinski, 1994), making a warming-up to fluency intervention a very 
engaging activity for students.  
The developmental nature of student growth in second grade suggests the importance to 
warming up to fluency as well. Research conducted by Morrison et.al (1995) on school age 
children (kindergarten and first grade) revealed that the 5-7 shift in the area of memory 
development is exclusively due to schooling and school-related experiences. Models of reading 
(Just & Carpenter, 1980; Kintsch & Van Dijk, 1978) suggest the existence and function of the 
short term memory are for rehearsing, integrating, and recycling information from succeeding 
fixations. Practicing, rehearsing, and repeated readings build stamina and are critical to memory 
development in students who are still developing the foundational skill of fluency. The second-
grade year is a transitional year from foundational skills of learning to read to reading to learn.   
A parent helper who provided weekly assistance throughout the course of the intervention 
had this to say: 
Working with the intervention groups in the beginning of the year I was so surprised how 
deficient they were in their ability to read fluently. As the year went on and I was able to 
work with them one on one or in small groups, I gradually started to see progress in their 
abilities. As I kept working with them and as they started to catch on to how they were 
supposed to read and the strategies they were supposed to be using, they took off reading. 
I was amazed at how quickly then they progressed and how they became confident fluent 
readers. I knew at the beginning of the year this intervention would benefit the students. I 
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just didn't know how much and I was amazed!! 
 
 
Ongoing Progress Monitoring 
At this point in the researcher’s school, weekly progress monitoring for reading is a very 
important cog in the Response to Intervention (RTI) wheel. According to Deeney (2010, p. 446), 
“progress monitoring should be tied to instruction not divorced from it.” The classroom teacher 
needs to be part of the data collection instead of just seeing the composite at meetings to 
eliminate the face validity issue with practitioners (Fuchs, et.al, 1988).Therefore, it is very 
important that practitioners engage students in direct instruction that can transfer gained fluency 
skills into unknown text.  
In the current study students loved to be involved in the process from day 1 to day 5 of 
the intervention. Students were provided with a scaffold on day one through modeling of the 
NIM method as an ‘I do’ as well as “we do” on day 2 and 3, and allows individual practice and 
feedback. Day 5 offers a “you do” opportunity as the students warm-up to fluency and perform 
the cold read (Routeman, 2008).  
In the current research, ongoing weekly progress monitoring aided the researcher in 
seeing valuable information about the students’ progress monitored as part of the intervention, 
which was shared with her grade level partner and the reading specialist each week. As the 
intervention progressed, the researcher was able to observe the raw rate and accuracy data for 
most students did not steadily increase or decrease as applicable; instead each student had a trend 
line that slowly increased in rate and decreased in accuracy errors. In some cases it was 
predictable that all students’ scores would go down (Halloween and the day before the winter 
and spring break); in other cases it reflected something specific to the student that particular 
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week. Teachers need to understand that when students are progress monitored weekly, there will 
be gains and losses in rate and accuracy. 
Friday’s warming-up prior to the progress monitoring and also the taking time with the 
student and giving extra time to the student to gain meaning from the passage gives credibility to 
an assessment. Students see the value and try harder; they gain automaticity, prosody, and 
ultimately comprehension. Additionally, allowing the same person to give the progress 
monitoring and benchmarking for AIMSweb will increase the face validity of progress 
monitoring tools. 
 
Theory to Practice 
The warming up to fluency intervention was developed and implemented based on 
LaBerge and Samuel’s (1974) theory of automaticity coupled with Vygotsky’s (1997) zone of 
proximal development and supports the need to build the foundational skills of rate, accuracy, 
prosody, and comprehension in a way that scaffolds the students’ learning process. The scaffolds 
built into the warming up to fluency include meaningful fluency intervention and practice, 
ongoing progress monitoring, student involvement in assessment, and an at-home connection 
allowing support that moves students from the instructional level to the independent level while 
continuing to advance the instructional level (each week) as the student grows in what (he/she) 
can do without help. As part of the warming up to fluency intervention, “progress monitoring 
should reflect a more comprehensive model of fluency in which comprehension and expression 
join speed and accuracy to develop fluent reading” (Johns, 2007, p.18). 
Rigorous instruction is on the mind of all teachers with the increasing expectations of the 
Common Core, but Shanahan (2013), in his article “The Common Core Ate My Baby and Other 
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Urban Legends,” ensures teachers that early emphasis on foundational skills such as decoding 
and fluency are part of the new standards, even though the Common Core standards have turned 
things around, starting with reading comprehension and ending with foundations. He contends it 
does not matter what the order is. Additionally, he emphasizes it is a legend to believe that 
because of the Common Core these foundational skills are not important. He also says the core 
demands students have a wide array of reading experiences and suggests that they do not need to 
be in challenging texts all of the time. This is similar to the way a long distance runner has a 
training schedule that is varied. It is a myth that teachers must teach students at the frustration 
level (Shanahan).  
In answer to Shanahan’s (2013) arguments about common urban legends, the warming-
up to fluency intervention, as practiced in the current research, gives students that challenging 
text at the instructional level and allows their practice to become fluent with rate, accuracy, 
prosody, and comprehension building stamina, confidence and mastery by the end of the week 
for each passage. The process starts again the next week with a new challenging text. This 
intervention serves to better prepare students for the demands of the Common Core by giving 
them a variety of strategies to use with a text that seems complex on day 1 but becomes less 
challenging “as they build muscle, speed, and endurance” (p.15).    
 
Recommendations for Elementary Teachers 
 Although the results of this study are not significant, the researcher recommends teachers 
should consider the use of the warming up to fluency intervention in addition to their core 
program, especially if the core program does not have a fluency component. Parent feedback 
indicates this intervention does have merit. Parents who were part of the intervention gave 
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testimony to the strengths of the intervention and how it helped their child. The researcher also 
had parents ask her why their child was not part of the intervention several times throughout the 
school year.  
Teachers should consider this intervention because it contains all of the components of 
research based intervention strategies suggested early from Heckleman (1969) to more recent 
studies including Rasinski’s (1999-2012) collected works. Further, it includes scaffolds for 
moving students ahead from instructional to independent level texts, it provides a much needed 
warm up prior to a cold AIMSweb reading rate and accuracy assessment to be prepared for 
unknown text, and it is systematic from day 1 to day 5 giving consistency to children in what to 
expect. With the exception of one student, the intervention group loved to participate, and during 
times of assessment would ask the researcher and her partner “when are we starting up again.” 
The following suggestions should be considered when implementing the five day 
warming up to fluency intervention: First, get parents on board and make sure they know how 
important their role is. If parents advocate for the intervention, they will do anything to help at 
home. A great way to do this is to have parents help with the intervention.  
 Second, the team must believe in the benefits of a consistent fluency intervention, so 
teachers should provide a rationale for the importance of a daily warming up to fluency. The 
researcher’s second-grade partner had this to say about the intervention:  
 I loved having the fluency intervention for our students. They had the same routine every 
 week that helped with their progress. With the ability to warm up prior to their testing on 
 Fridays, it gave them the confidence to succeed. I saw so much growth in our students’ 
 confidence and fluency due to this intervention. 
 
 Third, establish the intervention routine and stay true to the integrity of the process. That 
means the same people implementing the intervention and assessment, high expectations for 
behavior during the intervention, and student involvement through celebration and goal keeping. 
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It is very easy for teachers to allow students ten minutes to work on fluency, but monitoring this 
progress is critical.  
 Fourth, be sure the warm up happens just before the weekly AIMSweb assessment and 
give value to the process by allowing students time to finish the passage, record their own errors 
and rate, and discuss what they read. Finally, if teachers are passionate about the intervention 
taking place, students will be passionate and give all they have to the intervention.    
Last, the at-home connection, although not assessed as part of this study, was very 
important to the success and buy in for the intervention. Parents loved the fluency practice and 
talked about it during conference time. The nightly book bag provided parents with the 
opportunity to listen to reading prosody and further promoted moving students from the 
instructional to independent level. It also expanded the students’ sight word bank increasing 
confidence in what they could do without help as well as building stamina for reading. The 
weekend book bag gave students’ and parents’ choices in rereading favorites mastered during the 
intervention process. In a study by Rasinski and Stevenson (2005) on the effects of a Fast Start at 
home reading program, the team discovered the program had the most impact on students having 
the lowest reading ability when the program began. Rasinski and Stevenson’s study included 30 
beginning first grade students (n = 15) in the control and (n=15) in the intervention group. The 
lower half in the comparison group scored 14.43 wpm, (n= 7) during the post-test and the 
experimental group scored 35.38 wpm, (n= 8). The current study had great parent support and 
follow through at home. One of the reasons for this could be the researcher had two parents 






 Lack of statistically significant treatment effects may have been caused by certain factors. 
First the sample size was very small making it extremely difficult to show significance. Students 
from the two classroom settings came to second grade with a reputation of high motivation and 
high parental involvement. The effect of growth across time for both groups was significant. 
Students typically make large gains, and this parallels the grade level expectation set by the 
DRA2 (Beaver, 2006).  
They were also a very competitive group. As such, the researcher noted students in the 
comparison group mimicking repeated reading strategies used with the intervention group. For 
example the phonics phones became a huge distraction to the whole class. Everyone wanted to 
use them any time they were reading and reading aloud became the norm because the 
intervention group was getting this extra boost. Suddenly reading out loud with expression was 
more important than any other strategy the children worked on with reading. This parallels 
Rasinski’s (1994) findings using the Fluency Development Lesson (FDL) that repeated readings 
used in other curricular contexts of the day may minimize the statistical significance of the 
results. The lack of statistical significance reported in his research could have stemmed from the 
fact that teachers used repeated readings in other instructional contexts, although they were 
cautioned not to do so.  
The researcher could have controlled for this by having students removed from the room 
during the intervention so as not to distract students who were not part of that process. Another 
way to control for this would be to have hired assistants who did not have a prior personal 
relationship with them. The researcher noted a large number of girls in the classroom also lived 
on the same street and played together outside of school, did homework together, and all of the 
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families were friends. However; the researcher has always believed in recruiting parents 
whenever possible to further help students.  
Day 3 of the intervention included a parent as a lead reader completing echo reading with 
a small group of students in the same text. She worked on the carpet every Wednesday with the 
students, and as the students became more expressive, it became a little noisier. The carpet area 
was near the reading table where the researcher was working with other students. Sometimes 
when the researcher knew ahead of time the intervention reading material had more dialogue, the 
lead reader would be asked to take the small group to the hallway to minimize the distraction to 
other things going on with Daily 5 centers or the researcher working with a different group at the 
reading table. As such, it was tricky because the researcher was working with students the lead 
reader needed for fluency practice or the lead reader was working with students the researcher 
needed for small group time at the reading table. As the year progressed, a system worked itself 
out, and the researcher spent time over lunch break planning when each group would participate 
in the intervention and when groups would meet for reading comprehension strategies. 
An additional limitation could have occurred on Fridays when the progress monitoring 
assessment was given to the intervention group by a retired school teacher all the students knew 
and loved because they had this teacher for kindergarten. This relationship connection created an 
additional challenge because students in the intervention, control, and students not part of the 
study wanted to be part of the study because the teacher was their favorite. She worked very hard 
to be professional and on holidays would come in and bring a treat, or pencil to everyone so no 
one felt left out. Because her presence was a distraction to learning, the researcher talked to all 
the students about maintaining their role as a student no matter who comes into the room to help. 
One student in particular was so preoccupied with participating in the intervention when she did 
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not need to that the researcher included the student in the intervention so that she could have 
progress monitoring time with the retired teacher every Friday.  
This study encountered several other limitations. First, the sample size was small and it 
was necessary to include the one-to-one matched students from the DRA2 whose scores were 
above the second-grade level to make the sample size larger. The lack of power due to the 
sample size was a limitation. Due to this small sample of n = 17 for the control and n = 17 for the 
intervention group, the power of the study was diminished. In addition, the study included n = 11 
boys and n = 23 girls, so the gender distribution was unequal. One student moved, so the data 
were imputed to maintain the integrity of an already small sample size. Although the researcher 
intended to complete a longitudinal study, the extended time variable turned out to be an 18-
week intervention. Normally, the researcher would complete a DRA2 in the fall and then again 
in spring but elected to complete a winter time 1 assessment, and this took several more weeks to 
complete because of district procedures. The intervention started up after completion of the 
baseline and the time 1 assessments. An additional limitation presented itself when the district 
began completing Measures of Academic Progress (MAP) testing with second graders during the 
fall of 2013 for the first time. This took additional time away from instruction and intervention. 
However, during the intervention weeks, the volunteers made a year-long commitment to attend 
every intervention and covered for each other in extreme cases where someone might not be able 
to give freely of their time.  
One final limitation could be the differences in the two classroom settings as well as the 
effect of two different teachers on the outcomes. Although the researcher implemented the 
intervention on the first two days and the same assistants were used on the last three days, the 
daily routines and curriculum taught were in two different classrooms by two different teachers. 
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Also, the researcher, having a limited sample size, adjusted by matching students one-to-one 
based on level regardless of what classroom they came from so the control students were from 
both classes and intervention students were from both classes. This could have been confounding 
to the results, so separate teachers for control and intervention might have produced different 
findings. 
 
Recommendations for Further Research 
 Several suggestions come to mind to guide future fluency research. First, it would be  
interesting to consider the impact of intervention on struggling readers younger and older than 
second-grade. For example, looking at the effects of a warming up to fluency intervention on first 
grade students or looking at the effects on students in third or fourth grade who do not meet 
grade level expectations according to AIMSweb. It would also be important to have a larger 
sample size that covers a cross section of the district population. For example, Smallville has five 
elementary schools. It would make the study more robust if the intervention was tried with a 
sample from different schools. Next, this study used DRA2 scores as the gateway assessment and 
the AIMSweb has higher reliability coefficients; therefore, future research using AIMSweb as 
the gateway assessment but also looking at the DRA2 and MDFR may produce significant 
findings. Also, research including a progress monitoring both the intervention and the 
comparison group will allow the researcher to look at different trends within the weekly progress 
monitoring data at different time points. Additionally, it would be interesting to investigate self-
efficacy and confidence of students using the intervention. A study that examines 
attitudinal/motivational/persistent outcomes or a qualitative study that examines the emergent 
qualities of the intervention from the perspective of the children, parents, and teachers would be 
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interesting to consider. Last, it would be insightful to measure the impact of the at-home 
connection on reading growth.  
 
Conclusion 
The researcher has always believed in the importance of becoming a fluent reader. She 
had difficulties learning to read as a child and had halted fluency until the end of the fourth 
grade. Sitting, red faced with embarrassment, at a table with students who could read and being 
asked to participate in the then-round-robin experience was the norm for her when she just nine 
years old. The embarrassment of being singled out likely would not still haunt her many years 
later if a warming up to fluency intervention had been part of the day when the researcher was in 
fourth grade. Students need to feel self-assured in their abilities regardless of their independent 
level, and they need to be provided with scaffolds to move ahead with confidence.  
The use of a warming up to fluency intervention provides meaning to students by 
introducing material, using the NIM method, providing opportunity to practice repeated reading 
strategies, involving parents at home, listening back to recorded prosody, and warming up on 
Friday prior to the AIMSweb assessment. “If automaticity is the fluency link to word 
recognition, prosody completes the bridge by linking fluency to comprehension” (Rasinski, 
2012b, p.519). Additionally, fluency is the “sine qua non” of skilled reading in the early stages 
of learning to read (Schwanenflugel et al., 2006, p. 500; see also Lyon et al., 2003) and as such 
should be directly taught to students in meaningful ways. We need to take the time to help 




AIMSweb, (2012). Pearson. Retrieved from www.aimsweb.com 
 
Alexander, P.A. (2006). The path to competence: A lifespan developmental perspective on  
reading. Paper commissioned by the National Reading Conference.  Retrieved from  
http://www.literacyresearchassociation.org/publications/ThePathToCompetence.pdf 
 
Allington, R. (2001). What really matters for struggling readers: Designing research based  
programs. New York, NY: Addison-Wesley Longman. 
 
Anderson, R.C., P.T. Wilson, & L.G. Fielding. 1988. Growth in reading and how children  
spend their time outside of school. Reading Research Quarterly 23(3):285-303 
 
Bakhurst, D. (2009). Vygotsky’s demons. In H. Daniels, M. Cole, & J.V. Wertsch. The  
Cambridge companion to Vygotsky (pp. 50-76). New York: Cambridge University Press. 
 
Beaver, J. M. (2006). Developmental reading assessment (2
nd
 ed.). Upper Saddle River, NJ: 
Pearson.  
 
Benjamin, R.G., & Schwanenflugel, P.J. (2010). Text complexity and oral reading prosody in 
young readers. Reading Research Quarterly, 45(4), 388-404. 
 
Betts, E.A. (1946). Foundations of reading instruction. New York, NY: American Book 
Company. 
 
Bjorklund, D.F. (1987). How age in knowledge base contribute to the development of children’s 
memory: An interpretive review. Developmental Review, 7, 93-130. 
 
Blachman, B. A. (1984). Relationship of rapid naming ability and language analysis skills to  
kindergarten and first-grade reading achievement. Journal of Educational Psychology, 
76(4), 610-622. doi: http://dx.doi.org/10.1037/0022-0663.76.4.610  
 
Booth, D. (1998). Guiding the reading process. Markham, ON: Pembroke. 





Brabham, E., & Villaume, S. (2002). Leveled text: The good news and the bad news.  
Reading Teacher, 55(5), 438.  
 
Breznitz, Z. (1987). Increasing first graders’ reading accuracy and comprehension by  
accelerating their reading rates. Journal of Educational Psychology, 79(3), 236-242. 
 
Briggs, C., & Forbes, S. (2009). Orientation to a new book: More than a picture walk. 
 Reading Teacher, 62(8), 706-709.  
 
Buffman, A., Mattos, M., & Weber, C., Pyramid response to intervention: RTI, professional  
learning communities, and how to respond when kids don’t learn. Bloomington, IN: 
Solution Tree Press.   
 
Campbell, D. T., & Stanley, J.C. (1963). Experimental and quasi-experimental designs for 
research. Dallas, TX: Houghton Mifflin. 
 
Calkins, L. (2001). The art of teaching reading. New York, NY: Addison-Wesley. 
 
Carr, T. H., Brown, J. S., & Charalambous, A. (1989). Repetition and reading: Perceptual  
encoding mechanisms are very abstract but not very interactive. Journal of Experimental 
Psychology: Learning, Memory, and Cognition, 15(5), 763-778. Retrieved from 
http://dx.doi.org/10.1037/0278-7393.15.5.763  
 
Chall, J. S. (1983). Stages of reading development. New York, NY: McGraw-Hill Book  
Company. 
 
Christ, T. J. & Silberglitt, B. (2007). Estimates of the standard error of measurement for 
 curriculum-based measures of oral reading fluency. School Psychology Review,  
36(1), 130-146 
 
Clay, M. M. (1991). Becoming literate: The construction of inner control. Portsmouth, NH: 
 Heinemann. 
 
Clay, M. M. (2005). Literacy lessons designed for individuals, part two: Teaching  
procedures. Portsmouth, NH: Heinemann.    
 
Coffman, J. L., Ornstein, P. A., McCall, L. E., & Curran, P. J. (2008). Linking teachers'  
memory-relevant language and the development of children's memory skills. 
Developmental Psychology, 44(6), 1640-1654. Retrieved from 
http://dx.doi.org/10.1037/a0013859  
 
Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155-159. 
 
Compton, D. L. (2003). Modeling the relationship between growth in rapid naming speed and  
growth in decoding skill in first-grade children. Journal of Educational Psychology, 
95(2), 225-239. Retrieved from http://dx.doi.org/10.1037/0022-0663.95.2.225  
131 
 
Cook, T. D. & Campbell, D. T., (1979). Quasi-experimentation design & analysis issues for field 
settings. Boston, MA: Houghton Mifflin. 
 
Creswell, J. (2008). Educational research planning, conducting, and evaluating quantitative and 
qualitative research. Upper Saddle River, NJ: Pearson Education Inc.  
 
Cunningham, J.W. (2001). The national reading panel report. Reading Research Quarterly. 
36(3), 326-335. 
 
Cummings, K. D., Dewey, E. N., Latimer, R. J., & Good, R. H. (2011). Pathways to word 
reading and decoding: The roles of automaticity and accuracy. School Psychology 
Review. 40(2). 284-295.  
 
Daane, M. C., Campbell, J. R., Grigg, W. S., Goodman, M. J., & Oranje, A. (2005). Fourth 
grade students reading aloud: NAEP 2002 special study of oral reading.  
Washington, DC: U.S. Department of Education, Institution of Education Sciences. 
 
Dahl, P. J. R. (1974). An experimental program for teaching high speed word recognition and 
comprehension skills. Retrieved from Eric 099612.  
 
Dahl, P. R. (1979). An experimental program for teaching high speed word recognition and 
comprehension skills. In J. E. Button, T. C. Lovitt, & T. D. Rowland (Eds.), 
Communications research in learning disabilities and mental retardation (pp. 33-65). 
Baltimore, MD: University Park Press. 
 
Daniel, M. H. (2010). Reliability of AIMSweb reading curriculum-based measurement (R- 
CBM) (Oral Reading Fluency). Retrieved from EBSCO. 
 
Deeney, T. A. (2010). One-minute fluency measures: Mixed messages in assessment and 
instruction. The Reading Teacher, 63(6), 440-450. doi:10.1598/RT.63.6. 
 
Denckla, M. B., & Cutting, L. E. (1999). History and significance of rapid automatized  
naming. Annals of Dyslexia, 49(1), 29-42. 
 
Deno, S. L. (1985). Curriculum-based measurement: The emerging alternative. Exceptional  
Children, 52(3), 219-232.  
 
Dowhower, S. L. (1987). Effects of repeated reading on second grade transitional readers’  
fluency and comprehension. Reading Research Quarterly, 22(4), 389-406. 
 
Dynamic Measurement Group (2014). Retrieved from: http://dibels.org/authors.html 
 




Eldredge, J. L., & Butterfield, D.D. (1986). Alternatives to traditional reading instruction. The  
 Reading Teacher, 40, 32-37. 
 
Field, A. (2009). Discovering statistics using SPSS (3
rd
 ed.). London: SAGE Productions. 
 
Fielding, L. L., & Roller, C. C. (1992). Making difficult books accessible and easy books  
acceptable. Reading Teacher, 45(9), 678.  
 
Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible statistical  
power analysis program for the social, behavioral, and biomedical sciences. Behavior 
Research Methods, 39,175-191.  
 
Fisher, D., Frey, N., & Klein, A. (2009). Good habits great readers shared reading teacher’s  
guide. Upper Saddle River, NJ: Pearson. 
 
Florida Center for Reading Research. (2009). Florida center for reading research. Retrieved from 
www.fcrr.org 
 
Fountas, I. & Pinnell, G. (1996). Guided reading: Good first teaching for all children. 
 Portsmouth, NH: Heinemann. 
Fry, E. (2002). Readability versus leveling. Reading Teacher, 56(3), 286.  
 
Fuchs, L., Fuchs, D., & Maxwell, L. (1988). The validity of informal reading comprehension 
measures. Remedial and Special Education, 9, 20-28. 
 
Fuchs, L. S, Fuchs, D., Hosp, M. K., & Jenkins, J. R. (2001). Oral reading fluency as an  
 indicator of reading competence: A theoretical, empirical, and historical analysis.    
Scientific Studies of Reading, 5(3), 239-256. 
 
Good, R. H., Simmons, D. C., & Kame’enui, E. J. (2001). The importance and decision- 
making utility of a continuum of fluency-based indicators of foundational reading skills 
for third-grade high-stakes outcomes. Scientific Studies, 5, 257-288. 
 
Gravetter, F., & Wallnau, L. (2011). Essentials of statistics for the behavioral sciences (7
th
 ed.). 
Belmont, CA: Wadsworth. 
 
Guthrie, J.T., Schafer, W.D., & Huang, C.W. (2001), Benefits of opportunity to read and  
balanced instruction on the NAEP. Journal of Educational Research, 84, 145-162. 
 
Hasbrouck, J., & Tindal, G. (2006). Oral reading fluency norms: A valuable assessment tool






Heckelman, R. G., (1969). A neurological-impress method of remedial-reading instruction.  
Academic Therapy, 4(4), 277-282.  
Hicks, C. P. (2009). A lesson on reading fluency learned from "The Tortoise and the Hare.”      
 Reading Teacher, 63(4), 319-323. 
 
Hollingsworth, P.M. (1970). The Reading Teacher, 24(2), 112-114, 187.  
 
Howe, K. B., & Shinn. M. M. (2002). Standard reading assessment passages (RAPs) for use 
 in general outcome measurement: A manual describing development and technical  
features. Edan Prairie, MN: Edformation. 
 
IIRC, (2012). Illinois interactive report card.  Retrieved from www.iirc.com 
 
Jenkins, J. R., Hudson, R. F., & Johnson E. S. (2007). Screening for the at-risk students in a  
 response to intervention framework. School Psychology Review, 36(4), 582-600. 
 
ISBE, (2014). Illinois state board of education. Retrieved from www.isbe.state.il.us 
 
Just, M. A., & Carpenter, P. A. (1980). A theory of reading: From eye fixations to 
comprehension. Psychological Review, 87(4), 329-354. Retrieved from 
http://dx.doi.org/10.1037/0033-295X.87.4.329  
 
Johns, J. (2007). Monitoring progress in fluency: Possible unintended consequences. Reading  
 Today, 26(6), 18. 
 
Johnson, B.A. (2008). Automatic word recognition: The defining feature of fluency (Doctoral  
dissertation). 
 
Kahana, M. J. (1996). Associative retrieval processes in free recall. Memory and Cognition, 24, 
103-109. 
 
Kintsch, W., & Van Dijk, T. A. (1978). Toward a model of text comprehension and production. 
Psychological Review, 85(5), 363-394. Retrieved from http://dx.doi.org/10.1037/0033-
295X.85.5.363   
 
Kirby, J. R., Parrila, R. K., & Pfeiffer, S. L. (2003). Naming speed and phonological awareness 
as predictors of reading development. Journal of Educational Psychology, 95(3), 453-464. 
Retrieved from http://dx.doi.org/10.1037/0022-0663.95.3.453  
 
Kuhn, M. R. (2004). Helping students become accurate, expressive readers: Fluency instruction 
for small groups. Reading Teacher, 58(4), 338-334. 
 





Kuhn, M. R., Schwanenflugel, P. J., & Meisinger, E. B. (2010). Review of research: Aligning  
theory and assessment of reading fluency: Automaticity, prosody, and definitions of 
fluency. Reading Research Quarterly, 45(2), 230-251. doi: 10.1598/RRQ.45.2.4 
 
LaBerge, D. & Samuels S. J. (1974). Toward a theory of automatic information processing in 
reading. Cognitive Psychology, 6, 293-323. 
 
Lehmann, M. & Hasselhorn, M. (2007). Variable memory strategy use in children’s adaptive 
intratask learning behavior. Developmental changes and working memory influences in 
free recall. Child Development, 78, 1068-1082.  
 
Lehmann, M., & Hasselhorn, M. (2010). The dynamics of free recall and their relation to  
 rehearsal between 8 and 10 years of age. Child Development, 81(3), 1006-1020. 
 
Lehmann, M., & Hasselhorn, M. (2012). Rehearsal dynamics in elementary school children.  
 Journal of Experimental Child Psychology, 111, 552-560. 
 
Levy, B. A., Barnes, L., & Martin, L. (1993). Transfer of fluency across repetitions and across  
texts. Canadian Journal of Experimental Psychology, 47(2), 402-427. 
 
Linstone, H. A. & Turoff, M. (Eds.). (1975). The Delphi method: Techniques and applications.  
Reading, MA: Addison-Wesley. 
 
Lyon, R.G., Shaywitz, S.E., & Shaywitz, B.A. (2003). A definition of dyslexia. Annals of  
Dyslexia, 53, 1-14. 
 
McCarthy, A. M. & Christ, T. J. (2010). Test review: The Developmental Reading Assessment-- 
(DRA2, 2
nd
 ed.). Upper Saddle River, NJ--Pearson. Assessment for effective intervention, 
35(3), 182-185.  
 
McCracken, R.A. (1970). The teaching of reading: A primer. Klamath Falls, OR: Klamath. 
 
McEwan, E. & McEwan, P. (2003). Making sense of research what’s good, what’s not, and 
how to tell the difference. Thousand Oaks, CA: Sage Publications. 
 
Mertens, D. (2010). Research and evaluation in educational psychology (3
rd
 ed.). Thousand  
Oaks, CA: Sage Publications.  
 
Merton, R. (1988).The Matthew Effect in science, ii: cumulative advantage and the symbolism 
of intellectual poverty. Sociological Review 1(6), 894-904. 
 
Miller, J., & Schwanenflugel, P.J. (2006). Prosody of syntactically complex sentences in the 






Moors, A. & De Houwer, J. (2006). Automaticity: A theoretical and conceptual analysis.  
Psychological Bulletin, 132(2), 297-326. doi: http://dx.doi.org/10.1037/0033-
2909.132.2.297 
 
Morrison, F. J., Smith, L., & Dow-Ehrensberger, M. (1995). Education and cognitive 
 development. Developmental Psychology, 31(5), 789-799. 
 
National Institute of Child Health and Human Development. (2000). Teaching children to read: 
and evidence-based assessment of the scientific literature on reading and its implications 
for reading instruction. Washington, DC: U.S. Government Printing Office. 
 
National Reading Panel (2000). Report of the national reading panel. Teaching children to  
read: An evidence-based assessment of the scientific research literature on reading and 
its implications for reading instruction: Reports of the subgroups (NIH Publication No. 
00-4754). Washington DC: U.S. Government Printing Office. 
 
National Center for Family Literacy, National Early Literacy Panel, & National Institute for 
Literacy (U.S.). (2008). Developing early literacy: Report of the National Early Literacy 
Panel: A scientific synthesis of early literacy development and implications for 
intervention. Washington, DC: National Institute for Literacy. Retrieved from 
http://lincs.ed.gov/publications/pdf/NELPReport09.pdf.  
 
Nuttall, C. (1996). Teaching reading skills in a foreign language. Oxford: Heinemann. 
 
Ornstein, P. A., Medlin, R. G., Stone, B. P., & Naus, M. J. (1985). Retrieving for rehearsal:  
An analysis of active rehearsal in children’s memory. Developmental Psychology, 21(4), 
633-641. 
 
Ornstein, P. A., & Naus, M. J. (1978). Rehearsal processes in children’s memory. In P. A.    
Ornstein (Ed.), Memory development in children (pp. 69-99). Hillsdale, NJ: Erlbaum.   
 
Ornstein, P. A., Naus, M. J., & Liberty, C. (1975). Rehearsal and organization processes in  
children’s memory. Child Development, 46, 818-830. 
 
Ornstein, P. A., Naus, M. J. & Stone, B. P. (1977). Rehearsal training and developmental    
differences in memory. Developmental Psychology, 13(1), 15-24.  
 
Paris, S. (2005). Reinterpreting the development of reading skills. Reading Research  
Quarterly, 40(2). 184-202. 
 
Paris, S. G., Wasik, B. A., & Turner, J. C. (1991). The development of strategic readers.  
  In R. Barr, M. Barr, P. Kamil, P. Mosethal, & P. Pearson (Eds.), Handbook of  




Pearson, (2012).DRA2, K-12 Technical Manual. Developmental reading assessment (2
nd
 ed.).  
Retrieved from http://assets.pearsonschool.com/asset_mgr/current/20139/DRA2_ 
Technical_Manual_2012.pdf.  
 
Perfetti, C. A. (1985). Reading ability. New York, NY: Oxford University Press.  
 
Perfetti, C. A., Beck, I., Bell, L. C. & Hughes, C. (July 1987). Children's reading and the  
development of phonological awareness. Merrill-Palmer Quarterly (1982), 33(3), 283-
319.  
 
Perfetti, C. A., & Lesgold, A. M. (1977). Discourse comprehension and sources of individual  
differences. In Just, M., & Carpenter, P. (Eds.), Cognitive processes in comprehension. 
Hinsdale, NJ: Earlbaum.  
 
Pikulski, J. J., & Chard, D. J. (2005). Fluency: Bridge between decoding and reading  
comprehension. Reading Teacher, 58(6), 510-519. 
 
Pressley, M., Hilden, K.R., & Shankland, R.K. (2006). An evaluation of end-grade-3 dynamic 
indicators of basic early literacy skills (DIBELS): Speed reading without comprehension, 
predicting little. East Lansing, MI: State University College of Education, Literacy 
Achievement Research Center (LARC). 
 
Rashotte, C. M. & Torgesen, J. K. (1985). Repeated reading and reading fluency in learning  
disabled children. Reading Research Quarterly, 20(2), 180-188. 
 
Rasinski, T. V. (1999). Exploring a method for estimating independent, instructional, and  
frustration reading rates. Reading Psychology, 20(1), 61-69.  
doi: 10.1080/027027199278501 
 
Rasinski, T.V. (2004). Assessing reading fluency. Honolulu, H.I.: Pacific Resources for  
Education and Learning. Retrieved from  
http://www.prel.org/products/re_/assessing-fluency.htm. 
 
Rasinski, T.V. (2006). Reading fluency instruction: Moving beyond accuracy, automaticity,  
and prosody. International Reading Association, 704-706. doi:10.1598/RT.59.7.10 
 
Rasinsik, T.V. (2012a). Timothy Rasinski. Retrieved from  
timrasinski.com/presentations/multidimensional_fluency_rubric 
 
Rasinsik, T.V. (2012b). Why reading fluency should be hot. The Reading Teacher 65(8), 516- 
522. 
 
Rasinski, T.V., Padak, N. D., Linek, W. L., & Sturtevant, E. (1994). Effects of fluency  
development on urban second-grade readers. Journal of Educational Research, 87, 158-




Rasinski, T.V., Rikli, A., & Johnston, S. (2009). Reading fluency: More than automaticity?  
More than a concern for the primary grades? Literacy Research and Instruction, 48,  
350-361.  
 
Rasinski, T.V., Samuels, J. S., Hiebert, E., Petscher, Y., & Feller, K., (2011). The relationship  
between silent reading fluency instructional protocol on students’ reading comprehension 
and achievement in an urban school setting. Reading Psychology, 32(1), 75-97.   
 
Rasinski, T., & Stevenson, B. (2005). The effects of fast start reading, a fluency based home 
involvement reading program, on the reading achievement of beginning readers. Reading 
Psychology: An International Quarterly, 26, 109-125. 
 
Reading Plus Program. (2013). Retrieved from readingplus.com. 
  
Riedel, B.W. (2007). The relation between DIBELS, reading comprehension, and vocabulary  
in urban first-grade students. Reading Research Quarterly, 4, 546-567.  
doi.1598/RRQ.42.4.5 
 
Rigney, D. (2010). The Matthew effect: How advantage begets further advantage. New York, 
NY: Columbia University Press.  
 
Routman, R. (2008). Reggie Routman in residence: Reading/writing connections. Professional 
notebook. Portsmouth, NH: Heinemann 
 
RTI Action Network. (n.d.). RTI action network: A program of the national center for learning    
disabilities. Retrieved from rtinetwork.org  
 
Samuels, J. (1979). The method of repeated reading. The Reading Teacher, 32(4), 403-408. 
 
Samuels, J. (2007). The DIBELS tests: Is speed of barking at print what we mean by reading  
fluency? Reading Research Quarterly, 42(4), 563-566. 
 
Samuels, J. (1997). The method of repeated reading. The Reading Teacher, 50(5), 376-381. 
 
Schilling, S. G., Carlisle, J. F., Scott, S. E., & Zeng, J. (2007). Are fluency measure accurate 
predictors of reading achievement? The Elementary School Journal, 107(5), 429-448.  
 
Schrauben, J. E. (2010). Prosody's contribution to fluency: An examination of the theory of  
automatic information processing. Reading Psychology, 31(1), 82-92. doi: 
10.1080/02702710902753996. 
 





Schwanenflugel, P. J., Hamilton, A.M., Kuhn, M. R., Wisenbaker, J. M., & Stahl, S. A. (2004).  
 Becoming a fluent reader: Reading skill and prosodic features in the oral reading of  
 young readers. Journal of Educational Psychology. 96, 119-129.  
 
Schwanenflugel, P. J., Meisinger, E. B., Wisenbaker, J. M., Kuhn, M. R., Strauss, G. P., & 
Morris, R. D. (2006). Becoming a fluent and automatic reader in the early elementary  
school years. Reading Research Quarterly, 41(4), 496-592. 
 
Schwanenflugel, P. J., & Ruston, H. P. (2008). Becoming a fluent reader: From theory to   
practice.  In M.R. Kuhn & P.J. Schwanenflugel (Eds.), Fluency in the classroom (pp. 1-
16). New York: Guilford. 
Schreiber, P. A., & Wisconsin Univ., M. G. (1980). On the acquisition of reading fluency. 
  Ipswich, MA: Wisconsin University. 
Shanahan, T. (2012). The common core at my baby and other urban legends. Educational  
Leadership, 70(4). 11-22. 
 
Shanker, J. L., & Cockrum, W.A. (2009). Locating and correcting reading difficulties.  
Boston, MA: Allyn & Bacon, Pearson. 
 
Shinn, M. R. (2002). Best practices in using curriculum-based measurement in a problem  
solving model. In A. Thomas & J. Grimes (Eds.), Best practices in school psychology 
(4th ed., pp. 671-698). Bethesda, MD: National Association of School Psychologists. 
 
Shinn, M. R., Good, R. H., Knutson, N., Tilly, W. D., & Collins, V. (1992). Curriculum based  
measurement of oral reading fluency: A confirmatory analysis of its relation to reading. 
School Psychology Review, 21(3), 459-479. 
Sibley, D., Biwer, D., & Hesch, A. (2001). Establishing curriculum based measurement oral
 reading fluency performance standards to predict success on local and state tests of
 reading achievement. Document retrieved from Eric 453527. 
 
Spinelli, T. (1983). The Delphi decision-making process. Journal of Psychology, 113(1), 73.  
 
Stahl, S. A., & Heubach, K. M. (2005). Fluency-Oriented Reading Instruction. Journal of  
Literacy Research, 37(1), 25-60. 
 
Stanovich, K. E. (1986). Matthew Effects in reading: some consequences of individual  
differences in the acquisition of literacy. Reading Research Quarterly, 21(4), 360-407.  
 
Stevens, J. P. (2010). Intermediate statistics (3
rd
 ed.). New York, NY: Routledge. 
 
Szymusiak, K., & Sibberson, F. (2001). Beyond leveled books: Supporting transitional  




Therrien, W. J. (2004). Fluency and comprehension gains as a result of repeated reading.  
Remedial & Special Education, 25(4), 252-261.  
 
Torgesen, J. K. (2000). Individual differences in response to early interventions in reading:  
The lingering problem. Learning Disabilities Research & Practice, 15(1), 55. 
 
Valencia, S., Smith A. T., Reece, A. M., Li, M.,Wixson, K. K, & Newman, H. (2010). Oral  
reading fluency assessment: Issues of construct, criterion and consequential  
validity. Reading Research Quarterly, 45(3), 270-291. doi:10.1598/RRQ.45.3.1 
 
Vaughn, S., Chard, D. J., Bryant, D., Coleman, M., Tyler, B., Linan-Thompson, S., &  
Kouzekanani, K. (2000). Fluency and comprehension interventions for third-grade 
students. Remedial and Special Education, 21(6), 325-35.  
 
Vygotsky, L. (1997). Interaction between learning and development. In M. Gauvain & 
M. Cole, Readings on the development of children (2
nd
 ed., p. 29-36). New York, NY:  
W.H. Freeman and Co. 
 
Weaver, B. M. (2000). Leveling books k-6: Matching readers to text. Newark, DW:  
International Reading Association.  
 
White, S. H. (1965). Evidence for a hierarchical arrangement of learning processes. In L.P.  
Lipsett & C. C. Spiker (Eds.), Advances in child development and behavior (2
nd
 ed.). 
New York, NY: Academic Press. 
 
Wolf, M., & Bowers, P. G. (1999). The double-deficit hypothesis for the developmental  
dyslexias. Journal of Educational Psychology, 91(3), 414-438.  
 
Yousuf, M. (2007). The Delphi process. Essays in Education, 20. Retrieved from 
http://www.usca.edu/essays/vol20spring2007.html nd.  
 
Zutell, J., & Rasinski, T. V. (1991). Training teachers to attend to their students' oral reading  































































The warming up to fluency model was used individually with each student in the 
intervention group. A control group of students, matched to the intervention group by the DRA2 
reading level from the beginning of the year benchmarks, was also selected but did not receive 
the warming up to fluency intervention. All students were selected and one-to-one matched from 
the total population of second grade students at Smallville Elementary. 
Warming up to Fluency Intervention 
 
This intervention, based on a five-day schedule (See above model), followed a year-long 
weekly schedule that  started the first Monday after the initial AIMSweb benchmarking date in 
September  and ending in May with the last AIMSweb benchmark.. Each week began with the 
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introduction of the new reading materials on Monday and ended on Friday with the AIMSweb 
(2012) cold read assessment to progress monitor each student in the intervention group. All 
participants were benchmarked following district policy with the AIMSweb words per minute 
assessment and the Developmental Reading Assessment 2 (DRA2). Additionally, the 
Multidimensional Fluency Rubric (MDFR) was used with all participants as part of the research.  
 Day 1: the researcher introduced the new fluency material at each student’s instructional 
level. The material included DRA instructional-level material that was one level above 
the student’s independent reading level. DRA materials included any books identified 
with specific DRA levels that accompany the Good Habits Great Readers (GHGR) 
reading program, the district-wide primary resource for reading. Day 1 included the 
following: a picture walk and the Neurological Impress Method (NIM).  
The researcher familiarized the students with the book using a picture walk strategy taken 
from Clay (2005) by reviewing the plot and vocabulary: unfamiliar phrases or names and 
known words used differently. Book orientation is a “process of drawing the children into 
the activity before passing control to the children and pushing them gently towards 
problem solving the whole first reading” (p. 265). An example of a picture walk is 
included as an attachment (Briggs & Forbes, 2009).   
The NIM method (Eldredge & Butterfield, 1986) was completed after the picture 
walk of the new book on Day 1. This was a unison reading process. The students and the 
researcher read aloud together at the same time. The student’s “visual, aural, oral, and 
tactile senses are involved in the reading process” (Hollingsworth, 1970, p. 112). The 
teacher modeled correct prosody and intonation, and the students followed along tracking 
text with a finger while reading at the same time as the teacher. During the NIM model, 
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the researcher did not assist the students with unknown words but continued to model 
prosody while the students read at the same time from the same passage. “The child is 
exposed to only accurate, correct reading patterns. The correct systems are deeply 
impressed” (Heckelman, 1968, p.282). Upon the completion of the NIM method, the 
researcher sent the book home with the students to reread the book with expression to a 
parent of family member. For an example of the at-home reading log see attachment.  
 Day 2: The reading on Day 2 paralleled the NIM reading from Day 1, except the picture 
walk was replaced with an independent phonics phone reading after the group echo 
reading session with the researcher. On Day 2 the book and the book log were sent home 
a second time to practice reading expression with a parent or family member. The 
researcher gave student corrective feedback on Day 2 regarding decoding as well as 
prosody.  
 Day 3: The lead reader (a parent) and assisted reader (the student) used the echo read or 
imitative reading strategy with the same book from Day 1 (Shanker & Cockrum, 2009). 
The lead reader read a line and the assisted reader echoed the same line until the entire 
book was read. The lead reader modeled prosody, and then the assisted reader repeated 
the prosody. Students took the book home one last time for rereading with expression to a 
parent or family member. As the year-long intervention continued and students were 
successfully reading the instructional level text with prosody by Day 3, the lead reader 
discontinued the echo reading and replaced it with listening to each student as he/she 
independently practiced the text using phonics phones.  
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 Day 4: An assistant recorded the students’ repeated reading of the passage on i-pads. The 
students then listened to their individual prosody after the recording was completed to 
self-evaluate if adjustments in reading prosody needed to be made for the next day.  
 Day 5: The student practiced the book from day one a final time with phonics phones. 
The student was also allowed to warm up chorally with a partner using the same 
instructional level book for ten minutes prior to the cold timing using AIMSweb. This 
was completed to determine if there was a transfer of fluency to the cold read. If students 
finished the choral read prior to the ten minute warm up, the researcher had a book bag 
prepared for each child in the intervention group. The bag included now independent 
books from previous weeks. The students used these books with a phonics phone to 
continue warming up as they waited on deck for their assessment. During the progress 
monitoring assessment the retired teacher giving the assessment allowed students to 
complete the one minute timing and then finish reading the passage before moving on to 
assess the next student.   
Post-assessment, the students graphed their words per minute and observed how 
their fluency grew each week (see attachment).  The instructional material from Day 1 
then became independent material on Day 5 and the student placed the book into his or 
her personal book box as an independent level book to read when the class has read to 
self-time. Students kept five titles in the bag at all times and then took the bag home each 
Friday for the weekend. They were allowed individual choice of titles to return to the 
teacher as each week ended. If the student completed weekend fluency work with his/her 
parent or family member and returned the bag on Monday with the form signed (see 
attachment) the researcher gave the student an incentive. Other classmates not included in 
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the intervention were offered a similar opportunity (to keep things fair) but with a 
different activity. After the winter benchmark, when fluency skills were more developed, 
the researcher discontinued sending home materials for the purpose of repeated reading.  
A part of the warming up to fluency model is the Optimal Learning Model by 
Reggie Routman (2008). This is an I DO, WE DO, YOU DO model of scaffolded 
learning. At the beginning of each week, the researcher introduced the new material and 
students took in new information about the material as they listened, referred to as the I 
DO IT strategy. For the next two days the researcher or lead reader modeled the prosodic 
features and gave corrective feedback as needed while the students practiced with the 
researcher or a lead reader, referred to as the WE DO IT strategy. On Days 4 and 5, the 
students independently read; the new skills then transferred into the unknown text of the 
cold read, referred to as the YOU DO IT strategy. On Day 5, the students shifted their 
Zone of Proximal Development (Vygotsky, 1997) as they transferred the warming up to 







































































































































































































































































































































































































































































RATE AND ACCURACY RAW DATA 
  
Raw Data from AIMSweb One-to-One Matched for the Intervention and Control Group 
Baseline, Time 1, and Time 2 
       Student   Rate            Accuracy                   Student   Rate          Accuracy 
1a     21 67 70  12 3 4   1b 20 54 61  13 1          5 
2a 31 65 96  5 5 3  2b 11 22 49  10 6         4 
3a 28 60 67  7 3 2  3b            6 54 80  5 3         3 
4a 39 86 90  8 4 4  4b          44 67 102  6 2         5 
5a 30 78 87  6 2 4  5b 48 85 80  5 0         3 
6a 35 67 83  11 2 1  6b 42 74 91  5 0         2 
7a 31 68 71  8 2 3  7b 43 61 85  4 4         3 
8a 69 91 112  6 2 0  8b 83 102 125  2 2         2 
9a 83 125 160  3 1 4  9b  59 84 81  2 1         2 
10a 16 83 102  6 3 3  10b 67 80 95  1 1         2 
11a 68 96 101  3 1 2  11b 16 107 103  1 2         0 
12a 73 111 122  3 1 1  12b 72 113 99  1 2         4 
13a 86 114 129  4 4 1  13b 48 99 118  8 3         3 
14a 85 119 145  1 0 2  14b 69 70 87  0 0         2 
15a 114 153 159  3 1 1  15b 129 164 177  1 1         0 
16a 82 100 109  4 2 2  16b 86 100 132  4 1         0 
17a 11 22 49  10 6 4  17 130 165 170  1 2         2 
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